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. (54) 2A| SI □L2j JHI3E gj-a 



& 7|©s S! Atoioii aA| DH*i|-g ^ gj sjc^H g^7h Il&x^ wcHi o|gn 

^sfScK c)^7|, & ^^gs sE«^ s|o|f£ ^\-\7\ ^S£^ s= S sjoj^ ^^7h -fe,^7| ^o|| °|SH #^^M^o:^ oi 

3. #71 A^o|o|| 77|?jxi lH-g-J^l- ^ Si Sei## SU-shfe- 2A| DHsii-i- alj-sj-b jEA| ^-asl-71 ^ 

lhaS JHISat-i^l-. o|&|eh gf^-g #7| 3^ 7|es Ahojoil qijg S! E.MI; 5J #7| Q!| 

&^tf^ M A|-o|# A^ &a|A|?|7l ?^5H ^^S.^ S£ ?<tja SJlfe ®# gths-oll SAj-sfe Ei7i|# 



[ij-SSJ 2A| s! zia| x|l2E ai-a[£ESlfi| -^SJ^iilife Si-^al •feJ-^ioll loll sa| §x|2| 

^i2Hfe ^A|oii 1011 At#s H£Dh>ia2j a Si. 

^I3£t 4!>^|ofl loijAi ^^f! oijg §j w# ^EMfe sg. 

^l45Et e ^^A^§ aA| xf:fc|o| 

35||5£fe -felAjoll 2011 i4# oij:g ^ ^lHcH| SSD|-:iia-g- aD-«hfe x|-7| bH&S 2A| §-*|o| tt-^i. ' 

:«il6fE-& ^AjcHi 2011 sgtf 7H>>l'H|a| S'^' ^-idsl -isHH. 

^|7£fe ^A|01| 2011 Af§g #al.:±:E| 7|El-o| #4= ^"tlSl I1EH = . 

n^EL^ ^A|cHi 5si nahsje! ^ T^sg l-^E^LHt 

XII lOS.-^ ^xfloii lai STN ei|§ fiA| s-*|o| 
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JHI11£fe #7| ^*||ot| loll Ai-sa 

?HI12£fe^«8oi| is| eits ffiAj ^*|o| ^Dlg A^Soi| cHSf^i?!!*!. 

M\^3aE.. ^^3bE. SJ :q|13c£^ S ^gal ^>^|ol|oi| A^g£|•b eijS s.M S|M SeHs| eijS i^i gje^/ 

§*|o| 7HSfH. 3a|:il •& ahgaj 4l^|cN|o|| A^#a SS ^£ A|i:i|o| ^.M ^^/S^ &*|2| 7HBfS« z^zt H 

a. 

3iHI14£fe ^SIMI 2S| e^AhS STN 9«S l^*|s| 

^ii5£fe ^«iioii 2011 Aj-ss e^A^e^s| sas. 

finest =^m\ 2o\\ A^#s ^H^i^-iiai ^tjoii ch& zi2h=. 

35111 7£fe ^*||ol| 3a| eiis SA| gf*|o| EhSi. 
^|18Hfe-=?-*flo1l 3011 Aj-S-S aSD|-ii;3a| SfflS.. 

s||l9Hfe ?*l|ofl 331 ei|S EA| ih*|o|| s^g oi|g g^aj sojs >:?||x|. 

^l20H-c- -M-^M 6£| eiAl-g STN 511 § 

^l2l£-fe-?*||oi| sal aA| &*|a| gl^ A^JS!a| >:y|ljfci. 

^i22£-c--=?-*iioii 5011 Ai-sa ssDi-:^3ai sas.. 

*ll23£fe ^«l|oi| 8011 Aj-SS 7|ea| g^Affiaj l-^E^llHfe ks. 

;5||24Sfe eijg iA| s-*|o|1ah Qge^ §y ^fet&a| a^sh 9i|Sfi| oflS g^S=S l-^E^LHt,^^. 

« HSaj ^£^^011 ^^ofl cHfh ^sa| -ygl : 1 2,6 : 7|e3 : bl|o|:±: 4 : riiSBfolHg : 7 : B||o|>i 7| 

E}8 : :diSa|-0|HS ^•¥- 9 : hH&s+IO : KM am n : §'^12 : 14.14' : SWEh[^'S2| 4.MltV ^'•g-^ 

SAj dH*||7F SBlMhcH th-S-aj DHtk 7|B A^o|o|| eijs S.M El'^iiy 

E-H. eiis JVAIIJE, -Stales nfi-cHS c:|>;Sb||o.| aais^fi! .g|^ ft a^i ojs^ ^SQ| asii.s sicH 

21^ S-*-! #2| Sa 2A| §*|o|| ^ 21t 9i|S S^'l &*|o|i 3do|cK 

§2Hsi oijg iA| ;g^*|fe ch#3f ^oj c^o^^^ sa| Hs-gioisshsraifecir. S7iss^-s.jit-i- ois^s^ qii§ s*i^A-i^,;maF 

^ A|.#*h^ ti|#a Ml D^l^ (twisted nematic (TN)) 2A| ^§^*|sf 4S?n|-Hrg^'M|DF^(super-twisted nematlc{STN)) ^ 

S SAI ir*|7> -a^SI^ -sjai 2i &^^7H ^SI'^S'THI 59-1 19320S:). ':££«!■, Sn^gt-^ SA|^ xi|g«fe STN HAj ^^*|s 
M'c-, SH-es S-^l S-*!?^ ^le!-s|oj ait^Ktt&^^'H -^^ S-^ >H|4-971212 S! 4-28981 8:§:). 

Sixths A[-a-5|-7:| ^JL °!!§2| ^ ifgig o|^s|-b eng aA| S-*|SAl-fe-, -g-JSj Aj-g(.(c|ynamic scatterlne)(DS) :S:2f iy 4^(41) S^l- , 
(phase change)(PC) o|S€|"b 5i#o| ;5l|o!-s|2I 5Jc[.. .: 

^e. ai^eom aiist x^^|# na.^ s.m ^^\s.m. ^eh a M^st^ a^i^iss ?fiio|sh7i ^isii^i 

oij^sl o|#«fe SA| ih*|7K7i||o^s|:ii sycK o|sia 9i|S sa| S-*|o||AHfei s#sl #oh chS^iIS ^ns] gsgol 7| 

eiiSS MM^l^ :iL^7:[ mmsi ^S»2f ct^s^A^, qi|§ SSSWI bHl.t-*-l5'lt S?^o| 7Fs||x|g a^7| f-g 

=EA|£|:il. agj-ol °J.7^E|:»:| Si-sa eilS -S-xl-al ^-^oil o|^ ^o| -i^^hsl-cJi -i-f-S t!- S-^l^i^K SS 

SS. a&|:ii #t^o|| 2|.b|| se^ aSSF^ #lla^o| ^#s|fe >'^Ss^&| :a&x^#s(^x|)s ge^«^o|•b 

Hm5d(droplBt)# ^7|& SA| §*|# s}=t &^ao| ?HA|£|oi atcKae^ 5fi s|| 61 -5021 282). 

51|S S-^l SEH^Aife, ^il-ehS Al-gSl-Oi 2tH2| 7||-idA|^l H|-i4^fg 2!|S SA| ?,h*|7|- XH|ol-E|C>| ^^[{<U 

g?|| ^«| =M 3511 5-27242:£). 0|B|& 5A| S-*|fe eijS £D||oi JIS-X|- ^o|| cHfi S7| ?|SH eijSsh 

Ih^i! #Sfi| ^ttmoi\ ^a|F o|:7|A|aos-tt| ehSoixicK o|S?|| ^01 S^S Sim £D||o|o| ^s^^ H||t,t# opi 

l^oSAH o!|S £D||olo||AHo| o!jg c^# g^t.to^ #7|-S.H::K oj-BW. (Ha g^lfollAi MDiBhs fits #S#o| assh7| ttHS 

oil o^HS(halftone)o||A^o| g.^ ^^01 7HtjScK 

^A^t^ e!|S a^l S^^lsAi, ^ c^gs^ x^|o^3^0JtlK^^^ x-i|4-286487S). ^ o\Ein aA| x^^j 

s e}=^cii sioiAt ^o| £^A^o^| asD^r:i^2^ s ^-iioi ms^m #s ^&#-oii ^wnm opit^ 

HSJUtj S^oliAi Sgft!=. ^ yll?.ta o|«s ^dolcK olSTil shS. °!7FE|t ag^# :<;i|oilvo^At| ^ 

ijol ?HS.^ SE^ ifl|AI|s|-fe ^xh7F ol^SciK tti-BfAi. o|&|«h oijS SA| x^^i:|o| =^o| cm 7^'(iScl 

^#£^#21121 &*|S| gQ^CHIAi-b 51|S0| 71© #°| b|| *t XH| 0|| 2.^ Ulll.kS'^K 3BHl_f, Hl^Xh « 0| #^^At 

(isotropic phase)^o|S.S 32j il|o| g^a| 4l|s^ cl-s7|| e|o| b1| 411 ( white) SA|s|.fec|l ^o\M ^-i^l^i- '^oia^h. o|B|«t S7c|| 
t c|.gs| o|:^s ?im e^S S.M &*|o||AH ^si-cK ^ ^xy^ eij^ sa| S^S ^§ 

S Sf^s^:il SJ-fe S-?-, Slh^S Z}2| §l^^^o| ^■ili(biacl<)-g 5EA|s|-t ^dJih ^A|-th aj.e||^ gcK tt|•B^A^, .y7|S- gJAhS aA| 
i,^*|o|i o|sH ^olxife SAlfe c^3(dark)o|c^. 
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^S-^^7H ^^ ?H| 4-32361 6S:-fe ^# m\ S^sKH ^ eijs-g ^ei^h^ qii 

s|«t- bHtf ^[m.7\\ &c\. ctKBW. 5iiSo| unit g-fkol 5g^o)|AH ■?■SA^s^7^| E|cH 5HB|-:iiM?h ^i2^€!c^K a. y\B 

•yoii ^wo| g^g ^cHi 7|e!-o| 7|e!-oi| ^sfij og. o\mm MS. ■¥-s}-A|s 7|©2J-o| ^^o| SiTfl e|cH 2^ ■1^1 

^E.y[ THehacK 5E, ^a|:l:ZL5l|2| #0)1 o|sH 710- -y-cH| gcH| 7|e- ^^o| H||tt°| ^vo\\M aji%i xiE|7|- ia5||7:|7| 

tms-oii 7|C- -y-sl nnt,t ^jxil^ol s^sfHlcH a^i m^jg o|-#Bj. 7|B -y-al ^^a| (7|fflao|| gi-S=o||AH 

7^o|| a:^a^ ^»||7F ^»||# sjSshTfl 7^|o^s^7|7^ SStsHScK 

^ S° fil^s^ol ^-^ HA|o| g^a^g tt°t!i^K ctl-BhAi, o|si«!- gj-5C|©1.7| i?|*l|AHfe 5A| 

4^^011 Ms.e+(a:2: 7ie) m3.?[ ^c[. o\s\ti A^#s^s HA|^2^ ^ gj^ « Ahoi7h 7iEi4}°s aoj 

x|?|| sjoi o|a<th Tlajs elsH l>4SeK)=l #2toll cHBjgol ^4Sm. 

a# Mtih a?)! 7Hif& aA| ^*|o|| StcHAHt 271^5^ ^^2| ^dii (sharpness) m%^°S. e!sH gfS;th 

tt| 7|e zkHl SA| DHX-IIS a&m. o| &*|o||ah ni^xh of s= 7|£j.o|| g*^ a&H|cH 5ac+. 

& ^AjofloijAH . iL^xy ^« «^^s^tE|| AFSEi^ jL^x[ oijgg si^tFcK 



7|e 5*|o||AHa| oi|S s^aj uBS= g^»^.l•a| 220°o|#. 290*o|s|-o|cK 

& -yAicHioiiAHfe s= 7ie g smoii 5A| □||*||^^ su^i at fii^aoii as»oi ^5=ioi ai:a, tl^# s= 7|e!-oii auh^oi 

55||SS|ol systtl. SA| DHfliaj- fflSB 2}s| ^le-g £|EFc||o|id a^Uetardation film)S 3i-=-cK 

& -feJAiojloliAH, g^o soonm Ml?<:| 800nmS| H-|Em|o|^dS ?>-c-cK 

t!--yA|oi|o||AH, aiEi-qioi^d 3^ 7|e-s isonm i-Hx| 380nm£l a|E|-D||o|^^# 3itcK 

^i^'loilcHIAi. 9i|S S.M &*lt 4i| c-l a&acK 

& 4|A|oi|of|Ai. S= 7|B # ©hL-hfe. HhAh 7|^o| Silt ^JL, ZL ^o\5E. ^ •^•S-S as ¥3fA|2icK 

^AjoiloflAH. 01)^ # s! L||DhS| ^# iitcK 

S aslB sioifE ©Mfe n^si 7|©Bh :il&xh W2^ ^^7| :ii&7:h ^ofl s|eH ^cH£ ^^^°S. #s^M^o| oh^ g 

^S ^ti|S|-tt| 7|eA^0|0|| sy-fe fiAj Dl|*||S smsl-t 2A| af-i^-a i-HgtjQl-. o| o!j§2|. 

^ff^s A^o|o^| ^eJs^t ss. ziam ah a^gth^i #s ^J■o^l sai# opispi ^sii 

2E£ ^s.m 5i-t ^ti-wS 2A^sl■o^ ^ahj g^oil e^S S^si-t gSS alfEi-t:^K 

eh -yA|oi|oi|AH. EE.5. -s-a-b ssoh^a.# A^sl^os^ 3fiigacK 

«h ^A|oi|oi|AH, ^gJSfe ^So| Mloh^ 4.^ ^ cHi^ -y-EH^ nH 9si|Jt|c>l, Sl^S# SlfSte 7|e^ 

e qi|go| §g,i-Avg 7^^=! * i£A^s^fe gsaoii ^iissi mi^f^ "^^^sck 

^A|ol|o||Ai . Stl-## 3EA^Sfe gSollAH 350nm £Efe 3 0| a^o| Eh^S 7^ S0| A^S&c^. 

0|2F ihSal Q!j§ si.^o| a^ 715). :^i.oi| ®^e|c>] ^jl nilgLiloil n^g-xf ^©s ^0\^ m 

siMi-oj oijg T^fle-H^K o| S-*|o||Ai. Q!jS SI 31^7:^ w = ao^oi ei7FH|x| aJ-s 4J-E||oi|Ai HHS -ft^l^oil a\B[ 7|e!- 

-^AioiloilAi. n^g-xl- ^ SJ go4.s ?|-o|axi|(chiral agent)# SSS-cK 

th ^A|oi|oi|AH, jL^x[ ?^o|a 111*1 Pp §y 2iis s^ai ?^o|g Plc^ a7ji# ei^&ci-. 

Pp 10 X PlcEF ^-^lOllOllAH. 3L&Xh o|g^^^ PyAHp 3! S^2| #S# 0|g.V^ ARlc^ tiha a^7^|g fi^^m. 

AOp (1/10) X ahlc^ ^A|o<|o||Ai. oijg xf*]- iiflt!°S S^sj-^ ^st^^ ^l© # M<-[Bi MI^S ^o|| ^ui^c^K 0| 
sFlhol 250nm 0|^^, 400nm 0|©f2| ifo|| PiSH 50% o|S^ai ^##S 400nm# Eh&^o||AH -f-if-gal sldl 
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o|2|- gal. B ^'^B ^o\E. ^<St^ t^^^s] 3^ At7| 2^ ^Q{\ nHtfo^ zL^x|- « s! 2icH£ ^-i-^ls 

T^WI §1^^ S! ^no\\ s*^sh^ ?ho|lxi|s 3^ 2}o<l ^S^l-fe 

Si eiiash 2>ol| ^ &a|S opispl ^SH ^?s|S!oj s£ ¥3 2^ 

o|2^ & a^s-s £^^2i ^^o^| nHass g^s h&xf ^ a oi ji^xi sjois ^^sjo^ ^s|mi-oi gs^ 

th^A|o||o||AH, ^^o| oijg iEDOeiol 5E|^dJo|| S^sjcH Sitc||. 9i|S\EDfle]e ^Hs UH& 9i-»o| cfs sjois 27Ha| 3iL?^ 
t} ■^'^MoilM . SA| TN a= . STN SS.B. §y FLC ilH g €mo|cK - 

ti ^A|oj|oiiAH. oj^ 5^x^7| ^£ A|>iii. as A|>ia % g^xi A|:ig| § xHgm. 
s s^ste ii^&oi efswi 2A^£|i^ ifos 2A^sc^. 

g^. sAF^it ^^m^ ih^t^^ S] mti^ mtim)s\ ^^o\\M a^H h>so| ^^aw wo| §Ai§ 

S^SFcK 01CHA4. #1^^ ^&#s| SAH! S^cHIah ^±s\o\ fe£ aA^# ao?|7| misoll. efoWl ^A^s 

£H^g-a| bieig ^^o| fe£ SAhoii lI|■a^ S<^o« ggiEjcH >|7|AH g&acK o|s4 SOI. n^s\ 

s= 7|©jI^ s^scK ais ^01 s^sicH sn^i ate a^oii s^sck 

^^oi ^^ g^o| A^EJ|2^ §^=v tifi%i ^tEiis ^^a ?^7ii m ^ aii^h. 'x^^^A^. -f-ssoi qigf oij^ =! ^i^^j « 

OlIAi gflSWI gCK ttf£W. ae^Ol 7^S||X|X| SfS ^EUOllAi U| Sj^ ^^0| ^7\\ EI^DII. -^©I ahAhS S.M &*|0||AHS| SA| 

^IHS 7H&ol|ai qo| ^Sfol 7|e# §moll H^^^h ^(^^)# S^lf®SAH #5j|a! eiiS sa| §,^*|o^| 

S^SWI Sch. tc^^^A^. ije^ #oi| o|sH ^FSH^I^ sj^foii qjshoi x\x\^m ^ ai7| coisoii si,o[2.s. ^ ^zHlsi 

S#ol| s|«|| ot7|H|fe 2A1 S^^s|^# gf^ll!-^ SycK al-sw. SfSai 2A| s-jMH* B! a^S Sa| 

^. Pp 10 X Plc'. 0^7|Ai Pp^ JL^X[ wo| ?fO|a Ii|*|0|3, R^c.-b ?|-0|a Ii:|*|0|Bi. ARp (1/10) X AIIlc'. 

(>|7|AH Anp-^ :El^x^ ws| o|g^^o|:n. AriLc^ 5!i§ S^HI o|g,^^o|cK 

sE. sso^^3l2^ s^^■^7^ ^ss sa| mioii mi. sai am9\ z}3\ 7^^.\^ 7i©ai ai*aoii ssoh^iss §> 

•b IfxlcHIAiacl- 7|e!-°.| SS|x|7|| gcK a 22K lf2| SIS ttti-^oil w^cHI Zl-M-xi- wo| S^s|-b5!# S-^ISMI Qc^K ct^ 

e|Ai sso^^a# n^tt ms.^o\ «^s| ^^7|# cm tt^M^ =^ aim ns. ^>Eh^nf^ aii^F. at}. 

o|£^ao|, 7|xH2| S^SB.^si ^m7[s.\^o\\ situ 7^o| ^s^x| a^eiis aA| s! zi ^i|2 ghas ^l^lh =f= 21^ 7^ 
^S2| ZL ^-^si S-SS-E 7|#-g-oj:o|l ^Sl! ^l-si-a S " cl-gsl -yAil*} -y ?J ss-^eH § ojsHl! ZiS-S. ^^-i 

o|SK -MA|o||So|| a^B[ & ^^im. 

(^A|oi| i)x-ili£^ ^ ^go| ^A|oi| 10JI STN SA| Eh^SolcK oj eilS saj - ^j^^olJi. i^fe- 7| 

&(2, 6) AholcHI 7;|^x| SA| QH«||(10)« ^u|Sfe {1|(1)S S.^^[1L 91^1 ^{^)^ =?-M^[:d. 715(2. 6)a| £l^So||fe 2|2| Q 

lf&Kl4, 14')0| XH|gE|CH ojcK =Si\±, #o| ao^^ 7!thCH|AH oi#0|^! HiiO|>± 7|nK3)°S 7|5.K2)2| L|j^=jO||^ ^0\±, 

7\B{3)2.S.^B.i ^AHqs rl^eahoj =S si-^ a^(4) a! H||Sf^(5)o| g-a^cH a(c|-. gHH:±:§2| 7|S!-cH|AH sEgi- e}#CHa Bll 

oji!: 7|e(7)oS 7|e(6)£| LH^aolife atO\>i 7|e(7)S^E.H ^AHCHS ^iSB^O|=S 3^(8) 5y uB&et(9)0| S^E| 
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5! smsiciKoijg gq(ii)o| uHSf AtEflfeSTN oHf^olcK Jl^xh ^(i2)e 7|&(2. 6)o|| iJ«h £Et Ss^sjcH 5ycK 

o|xi|^E| ^^ S.M JiH|s«l-fe- gi-aoll cHo[o^ -Miiti-t^K eiJq l|-#al-^ A, m cy^M ^s.S.Mt} zls] 

W 1) ' 
\ / 

c=c 

/ \ 

. C— O — (CH2)io— O 
II 

o 

S-g as.Dl-snEHiL|B. g3« ^ch^i S?H|S #^S.#-l-(equimolar) E|| eai-D||as!! gj-afe s|-o|h^a| g!E^©^o| =a||o| 

^wti^ Asi th^^ y\B{2, 6)« ^o] oii##a i.immsi zt^t ^leo. 7)21 a# ^t^i 

500 A2I >rMai-0| = S Sh?- S^(4)34 ^ = a^O|=S S^(8)# Z^Zt ITO{el#iiS|-& Sy ^•4^|■^L^S^•i• 

-s|-g-&^)-s-^-i!-s|-S-El^'eoiS-7|-&(37-7->#-H||^'^ — 

^o|B SiSS Blgj(rubbing) «^^|3^ac^. o|S7|| ©hoi. 7|e-(2. 6)# ei^Sc^K Imma S^S ©h^ S^(4) Si 3 
^(8)2| en^Jl, 0\m Mo\b\ 2>=S 25Mm2i^. 

Bigj 4^ollA^o| eiuj x^a| gMJ=o| 240' y\B{2, 6)# as^si-scK o| all, as?}- -i ^»li:7h '^o\x\ 

E.^ o\m y\B Mo\o\\ 5|S 9gm2| :^fl|o|AH# ijfsicK o|s|t!- «S »l|2Shsac^. 

4h7|2F ^01 ;q|sS ^(1)011. ^|2£o|| JEA|t^ ^ol *^W•^(120a) SJ ^S^(120b)# SSah:±:a{120)# *H^Y 
(120a) ztz|o| zj- 54b^s|■£s 5!jcK aso|->;a(i20)s| h||*I ^ Soil fi-Misf^iH ^gjoii a|si| -id) cj-S 

s| ^asl-acK ^. 0| #tl-^ O.OIgSl R-684(y^ ^l-ot^AKNippon Kayaku Co.. Ltd.) 

O.OSgSj :i:Eie!. 0.10ga| 0|4iM = y 0l-3aB||0| MSF 0.75ga| a. 4gS| -l-l! ZLI-4427 [?F0|lx4| S-811(cHa 

AKMerck Co. .Ltd.) ^7^S^S^oi A^goll Hl#a z[£# 240*SS]. 0.025g2| ##th 7llA|xfl Irgacure 65ia| ^fh# 

o|cK o| ^*}## ^sil. 54 1; ^£o||AH zf S'U°m ^msc^h. ^ §J 

ei|S A-b wSSAH s^S&tiK 

o|cHAi, 5t|-gS -id)*. a-tjs =t=-& ISH-I- oissm uvS°s. 60t5Sj 

#3c|€|:sAi, iomw/cm°s. sAfshacf. o|Bi?h 2EaoiiAi. uvse niiessAi ^{i)# 2EA^«^c^. 

olojAH. 2i|So| MlDF^ 25t;fi| -gHS yztshoi s^^ajss 3^ uv # #1! 

# §l^S!l::^. o|:?:oi| ^(i)s ioot;2| $JE^ 7|-^sFs 8A|ei-oii a*i 25ica| SHS cHygsFai^K o|e^s^2^gs^^ 9!|s s■x^7^7| 

S#&(14. 14')# JHIIHOII £A|o^ a^2^ ^0| ^(1)011 S*}A|^cK Olltll, ^§©(14. 14')-& &^S,tO| EiS 45'S 

ia7:^s^J^ A^s lOS-S Ja^WS^ J^^I-^S^iac^K olei*!- ^^^42.^, ^\-^B^ M^^W a^fe #<y|(yellow)aH2| ^21-^ STN 

^I35E-fe- ^n|§ -Eh^s^-id) Ml-^Sj 2A| q1|*I|(10)# I-|.E|-lH:I1 SU^I-. ;e1|3£0)| £A|a-H|-2} ^0\, S^(11)-g 

-yo| 5Ht!oll o|s|- 7|#E|^ ti\s.o\\ ^o{\A■\ x-ii^g #EHa| STN ^ijg =a| g-^iai ^Aftv ^^^ck se, ^ 

§1^^ ^ Qj suf^oi s^ih 7HA|xi|2h i^xh ^(12)^ eijg a 

a 1-g o|sho|| 7|xHH)-fe- ti|5io|| 1 SI 2011 S-*12| 2d2|- -^Aiofl i# xiliS fiA|^*|o| a7|3!■s^ 

g-mal-*-^ 7 12 3 



(oiJiloii Dbisoii lai STN eiiS sa| ^A|oi| ^o\\A■\ ^af #^(^. eijs 

S-^ S! ^A|o<| 10)1 A|-#E! ?|-o|lxi|oi ^«h-l-)e}-g -a moll ^^a|?:1 :^|S2|acK -fe!A|oi| 10IIAH2I- gj-^os ^# ^ 

di ^&fH|2Jc:h. £ 1011 o!|S iA| §x|2| a7|#*t ^^o| £A|£|cH aicK 
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(HlJnoil 2)U|S0i| 22.| eijS SA| ^A|Oi| io||AH Xi\=E.B •i^l' ^^tl SeH# Aj-^Sj-O^ -^^1011 1 oll ^d^f SEHSI 

^t^m* -ffl M|o|| ^^Aia o^Ml ^-il^ElSii^K 5|S -i-^ cHe! o|.>,a£ Ahssl^i S^Stdhfe 5!« -^Aloil 1o||A^•fi^ § 

g^aoS UVS ^AjElSillK H 1011 iA| ^^*|o| 37|lf*f ^^0| iA|E|Ol°lcK 

s is^EH & ^ at^oi, 4JAI01I 1°! qijg a-^i s.*|a| a^i^s^ b|jao(| lai §5j| A^ss °i|S s^i &*|2| ^^ac^ ot2s^ 
cK s 10)1 jEAith ^A|oi| isi oijQ jiA| s-*|s| S7|Sfi}- 5sa|.>sm-& iJ-^A|?|fe ns^f ^(I2)^a&shfe 2a| 
SclcHIAH *§£|2lcK :Il^x^ w(i2)o| ah^^as §S| S^. SEa^>,E^ a\Moi\ ^s\ oi|S 2.a| feSti^K =E. eiiS 

SA| 5}x|o)| cH=h^(pen) ?i^o\ ffA| AijAtg >|o| ^s^A|?|7:| g^ovc^ 

^(12m 7|e(2. 6)2}a| ^^eH« aA^sp| JL^nm^2)^ g^dDs sl^sfe 20mm x 20mm 

si -^^e}* sA| s^^ohscK iL^x)- ^(12)011 -^^^a 7i5# aoi ms^s^ m\ o\ms\x\ si^ci sttsi-^fse 

bIJioii is| ^^ SA| -^*|o|| cHsHAHs -feJAisaoi.}, olfe :a§x^ ii7| nflsoii o|#JE|sacK 

Hijiioil 2S| eiis HA| Mc^ SBs^^eg ^^c[. #sfl ji^xh ^o| ai^ mofl ^gsjo^ ^ 

■felAlOil 1o| q!j;g ^xj S-*|l-||2| Jl-g-X|- ^(12)0| 7|©{2, 6)0|| ^Sf SEfe- ^*tB|CH Si^'l ^S0\\ , =7H Xl|4-323616 

soil ^H-^-lslcH alfe Soil Qlal Jl&x^ ^^n^ ^d^fe 5yo|cK £E. 21S■X^ ^(i2)o| 7|e(2, 6)oi| 

5Efe a(°HS. fili^oil =77||s| ffl#o| ^xil^lcK ttfahAi. EA| <ii|Ako| S! S! ^5^a|o|| op|s|^ 7|eH!^# 

fe^^l*^ 21':^K o^#B^, HsFA|o| ^3 soi| c^t^ xW^o\ aoix|t 5io| ci^ 7H-{dH|2ltik a, 7|ih akj)) Hi|t,k ■F^xi|g^2^ s^^v j: 
Sim 5>t eiia ^ :a&xh7F Il^x^ ^(12) Mioii aih-Eioi sut g^. e!|so| u||^ a^eh - aji^i ^n^oi 7\^£.s.^e.] g,^t,^ zl 

alia 3&X^ ^(12)0S^EH g^S=0S 5f-l-SF7| miSOll ehSS|CH <SX^[. £E&. H^Xh ^(12)2| 7iS| ^^o| U| 

■^^oll g^g|cH 5gi7| [tH^cHl :Ilg^x^ -g^^ ojgf gEa^A,E ^-t-^ :a-g-xh ^s^^i^ ^^s\o] si^ a^gh tJija 

«Foi ei^iia ^ Sii^K B£. ttHnHS i^xh B|a^o| eilS S^(11)2^ 7|S(2. 6)^^2j #z>o)| S^Ej7|E e.K:K o\ S-^. 7|e BH°f 
fl^l^ol ai^xh Htejg $8H 9!IS ^^hoil 7h«||x|os Sxh7F BHsanh. ^7hs. eiiS S^(ii)o| ^h^l S^o)| siolAH 

la-g-^F ^(12)o| 7^21 m^-^S-S. S^S ^ Si° u| sj'i -^-^al 21-&XI- ^-a ^g-^ol ^z^ss. mnt[^ 27H2| Ah 

■felA|oj| ISI o!|S SA| f-jii-s oijg s-5fe|o|| s!trs|-cK ^S-B -f-at^oil ^le!-£)x| ^9.0^ STN s. 

A| s-*|o|l ajss ^ SicK ^l4Hfe & S^Sol 5j§iE|fe e^A^S 2J|S ffA| 5^x|a| E^S£o|cK d| ajg ^a] 

X1I4-289818S S! ^11 4-971 21 soil 7Ha|1I §^21 SSeS Slft-H^K >H|4£2| fi'^l S-*|ol|AH, KD^h SSeh{14) Aho|o{| 
^^^e(13)0| Xilg^cK 7|tK2)^ SA| DHj61|(10)S|- m^aoll #«-^(17)* Hl|0|>r 7|e(3)# Sl^m. Blllil 

(16)S i-#^(l7)# ?itHt5|-7| ^811 cHsf 7|©(3)a| SSoil S^gch. aiiaig at(i6)^oiife e^A^s g^etSS^Ei e}^cHS r<eah 
olHS sh^ 2^(15)01 S^£|ol sicK 

(•yAjoii 2)xi|5£fe -^Aiofl 2011 ctfg- eijS aA| §-x|oi £VS£0|cK o| oi|S ^a] g-^l^ ?H|iho1| £a|sv ^a|oii 1^1 S-x|2| jg. 

£|oi|. 2^ Sj^cHI cflgSte ^*|o|| 7|e(2) ^MB[20). 7\&(G) ^o\\ 41j ^e|(18) SJ a:get(i9)g ^b|t.H^K 

^A|oi| 2fi| 7|5(2, 6)# S ¥•»l|7^ 400ymeJ IJO^m xWi[^ o\3.m #ah>iEj 7|5fos^EH simoiaiiK 

SA| ^o| ^|2H|2l[iK °ix-\, y\^{2. 6)« "haF ^o| xii^sKH ^A|oi| io||Aiah g^^os uHf? xHe| 

OlCHAi, 5.8Mm :±2llO|Ai# A^#5^0i -yAlOjl 1 2h S^Sh ah^o.^ 7|e.K2, 6)S AH^ ^5fA|?|31, OlU?1| ^ 

'^y-m^ gtf#€ ^aS!ii:^K ^ 0| ^tj-g-s^oj-^ sl-tl-l-SAH R-684(M5? ^iOi^M O.lOg, ^E]^ 0.01 g, 0|^fi=y 0|-3 

SB||0|e 0.14q: 9^^^ as sell A 0.75g. ^^ #S ZLI-4427[?hOi§xi| S-811(D1aA^ xi|2)# S?^^©^*! Dial 
S# 240-.S 4g, ZLB.\JL m^ti 7HA|35ll ^Ajg TPO[BASFAW|AH xH|6S.o)| jExFS. 400nm SHo||AH 

71-S- St* L-hEl-aiS 0.025gS ^Ih^i- ^lhSO|cK o| 2U-## 3^ ^^ofi o|5n^ oi|?Hq| lOOpa^l ^^o\\x-\ 30102I 
S ^ Midi ^gi^hSH. oj ^ojs ^oj pl|A|2^ ^Ajoll A^#S ^gjfif §y 7I5I-2I S£# eCCS 4h^A|?|t 5joii 2|5t| ^UshSi^K 
#fr^ £Hf# 5! ^Wm^ Afe #1!SAH s^gs^cK 

olcHAi, 801C2I B£ES. y[^^W ^A|oi| loijAHai- uv© 3^ ■!•£!■ Si-A|-5!-(20)# gsi) UVS SAfi- at^K olcHAH 

25'C2| a^isi-o^ 7^ ^J■^ ti|-A| uvs =EAh# 5!icK o|cHAi ioot!2| -ai* ^fssi-oi 8Aie}oii s*i 25ics ch 

ySSSc^K 0IS7II xii^a ^(1)21 a|EHH|o|dS (An 

i di)-B 650nmacK \JO^m x|x|s|.^ o[3.m ms■[:il^ 7|S-os-^eH 7IIEK3, 7)^ xl|7=Eofl iA|«h tihsF ^ajs 

^H, 350nm o|S|-2| =t# 41^51°^ *|-E!-£!-cK 

i:^h^o||, ?ai^&(l4) Si ^4^&(13)(An2-d2 = 350nm), o\\^ #cH a|EhD||o|ii e|§ x-||8£0|| ^a]^ yhsh ^mo\\ a.[B[ ^(i)o|| 
^*fs|-2cK ctl-shAH, S|-uh2| S&ol-b SJ-AhS STN SA| xi-sph xilssiaciK :»:il8£-fe c-\^ UM\tm ^OIcK 

oliiiTil xiisa ffA| ^A|o^| 121 qi|§ 5A| S-*l ^EFtHt^K SEtl, M^m e>Ahnh(20)2| W-^^y[U^\o\\ 

10)1 AH-S 3tSD|-r:iao)i i:4lgS|-7| (il|-^o||. 2a| g-*]^ 3£S.a|->i37h -fel^flS. a|.§e|x| ^#x|ahH 0^x1 lH^^o)) aSO|->i37|- 
aU-a z}j>\ ?itciK olsiel- sa| xi-*|o)| sioiAi, ^Q^ah as.o|-:iiasAi sj-Ss)-^ a|.o|2| 7ia|t -^Aio^j io|| 

AHfic|.7|ti-2| gt-cK aEHHS. Jl&xh sjoi SMDj-iiao)! 2|5|| opia SISS eJsH ^-i mo)| ^J^El-t 3do| ai-xiHio) XHI 
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^A|oj| 3a^ 4 SJ H|jiioi| 321- 4a| y-AfS e!|S sa| S-*]^ >iii||o|A.Ho| s|So| -feJAiofl 20)|AHt 9pme! ej-Soll ^M^l SonM'B 
4.6Mm, ■y>^|oi| 40)iAi-^ T.Oum, ti|jaol| 3o)|AHt 4.0ym, tilJUoll 40^|A^■fe B-OpmSh-b -y-^NI 22f -l-ttth S-i^ °S 

^Sfi- SEHsj 7|5!-g Ahss|.o| xiissisacii-. o|&]st- gj-^os :i:fil|o|AHo| sjg* aA| s^xial a|EhD||o| 

4Ho| SS^^|21[^^. oilSSl b|#a S-811# m7[^2.S.J*\ d|&I 240*S SSSlSicK 



a 2S.-¥-N ^ Xi-b ui-ai- &o|, -fejAioil 2. 3 Si 421 S^-l ^m°i\ 3 a! 4011 HISH 5MB|-ii:M7f 7H^dSc;K 

^A|oi| 1 mx| 4a| ff'^l i^HSsife- ^ qijg xi-*|b g7| ^^'So\\M ^cHisi-ciK zisiHS., #&°!- ^E|ti|# S 

# =7= Siol^S TFT-1- AhSU- i|£7l- aiTII ac^K asi°.^, ti|#o| ^IS^^ =^ D1-^7|. i-g-xi- ^01 moll S^£|7| [tli-S- 
oil. ffl ei^(pen entry) #o|| s|*|| o]7^s s|^o|| s|«H 4tf ^'^PF ffl£^iE|S.S. KM ^^^^o\ >12| ufem^^l 

^A|ofl 5J5||9£^ ^A|o|| 5011 cit#9i|S S.M &*|21 E^a5E0|c^. eiis 5A| gj^/^B^ 5h*|fezt2t^»l|7H.1mme! 27H 

s| ^EH:ii :'ia-(23)« sihS.i-ciK oj # =?-^-m m^d^ 7m-(23)# §2] si- °\o\\^ 

ITOS. jqisS c^l-=T=2| a^(24)0| D||Ma!>i SEII^ S^Si^K H|ll!=54-(25)-E ¥S a^(24)S Si^ S^^i^l-. 0| gsHri: 7|e 

(23)si c^# saoiife ^^B{22) s! s-*i(2i)7F DhaacK 

y\B{o[^ ^[m 5>^ch gBH:±i 7ie(23)s § y\B mon^ uos. n\;E.B f-g a^(24)oi 

cK u||&aK25)S SEtF 3^(24) -fe^oil xilgScK o| gHHii 7|e(23)a| cih^ ffSoljfe cf# SS&(22)o| ^b|Sc^K 

-fe^^a 27Ha| #HH^ 7|©(23)S Ahojolib 5A| DHSflgol ^SSii^K a^l nH*||S01| 2la|>^i. ^(26)^ f-S 2^(24) 

JHlsi*]- ?1oll ?!|S¥(27)-b ^^#1! S^WI tcfsf, ^(26)°^ SB|Mho|3L 2^^°] s=(24)oii tuigsj- 

b « « ^01! ^^acK 7|fEK23)§e. oils scH 7|e# Aho|cH| trgja at :ii2llo|Ai(£A|£|x| atg)# Ahsshoi 7| 

AFoioii ^g|a S.M DH*II$2F Y*.^ass-*H ^ ^JHl7h ^oiSnK 

4^sa ^-^loil 52| aA| oie4/#^ ihxIcHi ^o\a-\, 3^(24)# S-^Hrii y\B{23)m M0\2.\ IL^X[ w(26)°S 7H 

S| #B|M^oj oi|g a^(27)S ;e||9£0|| HAjg H^a^ ^ol. nFolHS ^ ^S* i^^i^K ni-^7|, Jl^^h w {26)-E ^HMi: 7|EK23)o|| 
^^^E|7| tm-goii, ai^cHi cfith S-x|o| xHifs ^Dj.. o| #^ oi|-i- #o| S"*!:?}- b|-e} #o|l ^£cH§ iiH u|-E|-t4 

c[. 711 cpK £|oj-os. -a •^'Tlisl ^Sl-c- H^xj- ^ (26)011 °|si| e!>fi|E|::i. £a| aei^ SJ^ 7^^£|■fe S °0||£ 

ashH|x| a^■b':^^. 7|e ai-°| aH^t flx)|^2f -^^th 2L&x|. ojjgoj m-g-xl- ^(26) lHo|| aD-H|cH ai-c- ^SS 

SI dHS^ ^i-Eii-b ui|S.k ^ximo[ 7\B{23) H|lsa|(25)s^Ei 4=^ g-S.^SS. ai-g-xj- ^(26)°SYN %y%t2.S. s^S 

oF7i tmsoii o^g^2|o^ aicj. ci^7i. Jl€•x^ ^(26)21 y^3\ ch-^^oi =1^^011 siHsios. s^£|7i tuisoii. ais-xi- «^oi m 

ashTll S^£|;b a-^oii am S&^F wSS eJS SsaF^^S xjsfe ejJHIl! SICK 

ol^l. -^Aioii 531 ^*l|oj| s! blJUoiloil CHSH -ySSfecil. ■& o|S ?*l|oi|o)| ^t^£|x| Sfei^K 

(^*l|oi| 1)1) LHCHI 3^7|» §>:ei Sit #1^^ ^S2J M 2S. S.^^ B(Ae 0)-^ ^0] 

^VM 2 : 
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CH2 = CHC00-(CH2)i2-0 

axi. 4'-s^o|S.^A|-2, 3-E|g^2. = u|D||y# Eh-tt ^7^|5f-ol| 1. 12-n-|S.SaSECil21-os ol|i:E|| sSj- ©l-Si^h. o| 5!# 

CH5! ^m#e o^^at^°s o||>iee||s^ s^sc:^. 
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2) :^*l|ol| 12| oHg S.M ei^/§s^ =?-S.o{\ cHsH 3iHI10£a| E^SHS ^EE^W 7|ni-o^AH, -^ttII 

7M.1mm£! ^eH^ 7|5!-o| ^\oi\^ 500a2| ^|sn uos xil^g >:^^^o|H^^ S^(24: 8?H/mm, 

25pm2| Z}^)#o| §^£|2lcK a £|# 7|B(23)# #a|o|D| = [Aio)im(Sunever) 150: y^4S|-*!-gSf-<!^s|AKNissan 
Chemical Industries Co., Ltd.) H^]^ riiS m^o\\ s.^ M^t^ c|-#o||, si- g^fto^ s^a| S'js.l (rubbing treatment) 

7IE.K23) 4^011 «IISfs+(25)* S^t^cK ^[^ 7|&s s|S 7ie(23)m-& o|# A^o| 

01! ^aa 9Mm2| 5|Sa| >:fl|o|AH(iA|H|x| olgsho^ o|§2| uHS^ i^»#o| a-js 240' Ja*^s^£^ Ais. ^^Sc[. o|a 4J 

OS. -gs^issiacK 

oil* #CH, lOOum X 100ym2| 3.7\m i^|-=^^2l ^^^{26), SJ 0| *|-S^(28)^ #EHMl-fe- 25ym£| ii-b ^^-^ 

(29)S alfsm aSo^i^;a(37)# ^ me] z|2|o| m^ol ^ ^Ml JHIgshia, £|# -a t4IS 

Si^K 0| ^th#e0.10oS| R-684(y^7h0t^Af Xils), 0.05g2| i^^EI?!!, 0.75g2| nti^ B, O.IOgaj OKiiy 0h3SB||0|E, 4gO| 
eiia M-S ZLI-442[<>|7|o||Ai, Hisa 2|S ?ho|a?H| S-811(□^aA^ Ji||=E)# S7Hfos-iH 240-S Dial SSH], §y 0.025ga| S# 
t|■7l^A|x^| Irgacure 651 2| $&#o|cl-. 

o|# ^^mm 54TCSI 2^2} SioiiAH ^^bMI ^011, SAiia- ^gjoii alsil ^siAl^cK a s|# a« SI 

'T'-e ia=§ 0|S*hO| £S,oh>:a ^o| niigg ^sll UVS°S. 601D2I ^£o||A^ 10 mW/cm 

90S -^el ^A^B|•Sl:^^. 3 25t!a| SiS aztAl^lJl c|-a| 3§s.oi. Til^sflxH UVSSS. SAH!-o^^_ gs)-^ ^ 

§&>«'l€!cK -I c^s, 100-C2LI S£S 7htt«hai. 25TD2I §£S 8A|Zh se-KHynsFScK 

olSTfi ^12^ eijs a^sha. ;«iii2£oii s.m^ tI^a^ a ni&j^KS^ODsh ^^s\ 

gna 9j^(3o)oi g^aaci-. oi oija g^(3o)g hubq^i 5oiia-< ^eHs] stn giia gA| x^;fe|g^^A^p_^ °!ck 

OISITJI xi|£ES ^011 g.^t^o| EiS g.i-&o|| cHsil z^zj 4513^ ziali ahs 105-^ ^^.^e^h SSffl(22)S ^^^sFo4. 

s STN ^^ 5A| 

£A| x^x|7^^ 7hg^s|2# 3^. 2A| THa) a^a^cK 

olSTil xiisa qijg ^|i3aioi| iA|a u^2^ ^o|, §S SA| HjHIS Ehg^is slscHI eijg ^Aj 

Oil £A|S oijg j£A| oje^/#^ xfsioll q^«HA^t ^A||S^7|| 3do|cK 

(uijnofl 5)?-*l|oi| io||Ai ^isa #iJ SE1|2| ^ MIS. gS(^*l|oi| 10IIAH M^S ?ho|g7H|2Fei|S2| 

ulJilloll 5Sl 5A| 1,^*|# ^l^s^ojcK ^*||oii 5Sl[ g^^^SS SA| s-*|o|| ^S^&osaM , #2l|a| STN 

aAj ^^*|# xi|3EShacK STN eiiS Ha| xh;^!^ xih3a£Eol| £A|sj ^£ A|>.gjo| j£A| iJ*||§ E^#§!g s|s2f 

fiA| oj5^/#e^ xv*|# x^|^©^ac^. ijs^ ^ SHSF^iS as Sa| s^^si^ol soil alS SJe^oii 2|«|| 

a^SBlSai^K S^'l g^^sj^-S SAitf ttHcHI ^S| 5dx|S(cK 

RjNWI 2)^*l|ol| 2011 ccf# q!|§ iA| °J5^/#S^ 5^*1* ^il14£S| l|-2S|-0^ -ygSl-ait^K 7|5h2| ^7?i|7|- 400Mm£! 27l|a| 

o\3.m ^\B{23) ^ S^ 7|tH^|7£o|| ^^jo| £A|§)oiife ^lissoii iA|HjcH Sllfe tl^£^ ao| 2} ^^a| ^*|oi| qJSs^ 

^ ^S^(39)# e.l-Ahe(32)0| :q|gScK 7|e(23)S ^ ^^(33) S! aSSt(34)# ^^c\. =?-mo>li 10||A^2^ as 
uHmt *^^l* *|# 7|e(23)* 7\&m -«>l-o|o|| ^^ifj^l s|go| s.SMme! >:ifl|o|AHs o|Ss^oi ahs Y*fsFo=l. 'HI14S0II HA|s 

uFfif as £^A^§ :^ll3E5^aE:^. 

^ LHoll ^oJS 21h#S "S^m 7HA|xi|oho| KAYACURE DETX-S{y^7^0^:pA^ X||3E)S q|x-llH|-b 'Hjajsm^ ^*l|ol| icHj a^ 
#S ^d^^ #^o|-i^K 0| ifgH- 7HA|x|l.b xfi6£0|| £A|S u|.2|. ^s. g>i ^Ajg 5>OD^ lHx| 400nm2l 7|-a| ajsH ahg. 

th# ^-aAiglcK o| 301C2I SS, 100 Pa.2| <Simo\\M ^jg ^'gjoii o|«||, n£|i ^21 A|5|jJF -Iaichi 60"lc^7^?^l 7|5!- si 

Ah§a ^as-Hi 4^#'^ia°sAki ^ moii ^astc^K aiw ^# ios 8oicai ssoiiAi ^*iioii ^o^\A^2^ ^^ti uv# ^ 

is e.Uh©(32)# #si| UVS 3EAh«FaDK a^. -a* 5A|zho|| a*l 25TDa| SiS oiygsh^cK o|S7ll tf^a aA|o| a|E^ 
t||o|4j(An 

i-di)S eSOnmOlsaciK Sire-(22) §y fl4^©(32). o||§#a a|EN0|4^ at(An 

2 = 3500)# -aoll -^sfSI-CH. X-||14£0)| HAjst dj-ai- ^o| «|-L.fo| ^^es SlfSl--^ gJ-Al-S STN 5a| S-x|e JHI^si-acK 

OlllTi! Xilsa eilS SA| X1-*|S. X^|13a£0|| £.A|a a[S.[ §S #i A|:i:Ho| ^*||&J E|-#5;l# S|S.2f g^o|-&i ?H|14H0|| 

£A|s fcl^2^ a-oi sAj o|e4/$g^ &*i(S2 niiy ^i£i)s x^l^©^SI^^. zM^i sfss bi ^2^0)1 ojsH 7i°i ffls^s^x| a^st 

[a\Moi\ 6)=?m\ 2o\\M a2^Sfit^SEH2| ^L||s#^ SEHa| ^^ #^(^*l|oi| ioi| A^sa 9[omn §y 9i|So| 

# ^ejoFo:i. -as J^l2g^^Q^. At^i xHi^Ei ^0)1 I^lj^^|o^| 2oiiAHfif ^^^^ ^y^^s. ^^Bm ^^^W{ms■\^^ 7ie# Af#£h) 

S| STN ei|S aA| JHIssj-^cl-. STN 51|S 5A| xi|i3aio|| £EA|St uf^F ao| SS ^£ A|>;|jo| fiA| E|.g§i 

# sisoii S^SW e^S SA| o|^/#^ S*|# 

S! ^^o\\ lI^a|■ Hj-a sEBh^s -^^Jlreverse contrast viewing)2h aS JEa| M^js|^o| ^2| 7|-S^g^o|| 2|sH '^^s.\^c[, s£ 

^, aA|# gSo.^ ^, eiOll £|5l| ^^0| £j7hB|fe -^^-OilAH ^ #o^ oj|go| H||g^o| ^SAiSllSCh. 2A| .g-flSj^S AAlj ^a] 

(displaying black)fi| S-^-o|| ti^^■8[<SiC\. 



Best Available Copy 

Mo^l 3)^*^1 Oil 3^1 SA| &*|# x^\^7E.B^ U^aW ^S^l-aii^K ^^P^ 500 A ^ ITO^I ¥S 3^(43) 

Si TFT &*l(45)m :^l|Boh31 ^^HPM .1 mm^ 5EH:i: 7|EK23)g §1-^ 7|t^Hm A^#§|■ac^. ^;HPM .1mm0|2l S^(44)# 
^l^^f-^ i^F^ g2H^ y\B{23)S -y-^ 7|^ho^ A^g^|-«c^. ol ^ 7|:&(23)S Afololl 7;|?4^ ^^o\ 6\^rr\?l :^mo\A-\(^x\^[ 

^ LH-^ R-684(y& 7l:0^:VlA^x-^|2£) O.IQ, 0.05g, 0|:±:My Dll E^aSa||0| e O.BSq. S-811S| 0.4wt%S 

il^^l--^ #S 2LI-4792{OlHA|. THI^) 4g SI Sf^H- n^Ml Irgacure 651 0.0025gS ^1^3^0^ ^oISe^K 0| 4^ 

E||^(35"CS| -BfEoilAi) ^011 ^"^ol-acK o| Si# 1^ 10 mW/cm 

2oi|Ai SIB g>dS ^^#oh^ Zie^ ^^1- o|g3|-o^ 4^^| UV® £EA|-3m, 0| SAF-i- 30^ S 

>^i>^isc^K 1^ ^Af,3o^ ^sA^o| 20^1 ej-^oFsc^K OL ^« 10-s- m^}- uvg-. ^EAi-si-oi ^n-^ ^li-Ai 
al^ ^DiSH^ o\mn ^ii^a a^i i^^^ho:| oh^ ^Duojoi s^oi->ia nut!. ^ s^(43)si iI||eJl^ -^ss- 

o|S:^l ^oixi n# Slf^ol jilxhms^ ffl- ^^Bm{22)'Mo\o\\ 77\^c:[. oh^ 5a| §^*|o^|A^ oijg 

^ 4H&I10 ^>t#ol(schlieren texture: 42)7 1- a^£|SicK 



(ulaHOil 7)^x-i|0i| 30{\M XilfEHl^ ^i-H^ S-8112-1 0.4wt%# S&ofe Qlj^ #^ ZL1-4792(^HHA^ ^oj 

ol-^E^K -^oii g# Ai^ ^lgol-o< #s||s| TN sa| 

5c-ih3b£oii t^^£^ A|>ii|o| Ei.#5i# 5A| s*i o^E^^o|| g^^^Foi ©iis jiai o|g^/^^ sv 

^^siai^h. B!^^ 7he^a ^-g-si SA| s^So| Soi^QK 

(^*iioii 4)^*iioii 4o« tutE- SLM ^-iigHai aajES a-s^i-o^ ^s^i-aiciK 

27l|s| SHHri: 7|&(23)^ ^^o\\ ^ ^7)\\y[ I00nm^ (TO S^'-^l-oi S^S S^^FJl 7|tK23)S oi|S 

ntlt! cF^^al SS 3^ Bh^J(24)S S4! ohSi^K -f-S 9^ ^[2l{2A)S ^IS^fe ^^^sl ^sHri: 7|e(23)a| ^ 
a|o|ol^^ >i:e x^a|§^oi ^jHP^ sOnmS! #a|o|D|= uHS=^# 7|e.K23)# 190ica| SiEoilA-l iA|^j-§ 

7ie#ol Ai^ cHl^ohcH B^o|(24)§ ^la^fe 2301 Ais 7|&§o| Ai^ ^^s\o\ 3^ aF^(24)o| ^zto^ 

AiS JE^W-^ S^^l &^-1.^0l °t 7|e(23) 4^0l|A-1 -^^^hS^ :^^^|7^ ^Sfl^CK 27HS| 7|EK23)^ r:^IE|10|Ai^AH ofc 

A^o|o^| ^ao| 2pm^ ol^Csilica beads: iAl^W St#)^ 4**#£h Ai^ -^^^Sc^K Zi&j ^*l|oi| 4^1 ^ 

cl-g, ^^^^ °«S #S ZLI-4003(oiaA|- xil^) O.eOg, glJ-^ 3^*11: polymer precursor^ S-B #a|ojH^ gB.| 

5 c^|o|-3.1a^|o|H(H^H a : NK oi|^5|| =. A-200: ^ i-W°7h ^|d|S ^jcH^^Hal^ 7F^A|7;|7f-o| Af x-i|i) 0.02g, Si aj-^l o[ 
B.m^\o\m{^^!E. a : NK oilri^EII s : a( ^7|-^a|- ^icH^HajS 7F-^A|7;|7|-0|At x-1|>e) 0.18g€ ^^^m ^t^^O., H 

^ uH^ ^aoF«izK o| oilS-JL^xhS^xll ^fh-g-^ i:H7|g^o||Ai M|Dh^^ sEfe o|gJ-^ 5!|a^o|ck ^*f#o| ^aj -^^^ 

SmC 25-0 SmA 31 ID Ch 35t5 IsoZL^, m\ ^^^5iO\\ £A|a d|a|. ^Oj SM^F^a* ^B^mc}, Qng-j, S^*|| ^l^#o| 
1 0m W/cm 

2o^ 2-^ ^?}- 3£AF3hScK UVS 3EA|-^ ^tl-l-S SSH-oFol Zl&xf #SA|-0|S sal (phase-separation) A|^lc^. a&l 

D^, oijg gQ^(27) SJ ^(26)0| S^^cK 

SDigo^ At a-^sl-o:!. Jl&x^ ^oj SMD|->i5Lo|| s| s|| x^:a-^-^ ¥-&oi|AH ^doj oMaF UV^^^ ^A^H|^ 

^Sal^ ZL9] ^eollAi S^Sl^h-^ a# S^l Eiac^K 

o| mm i-IS(nlcol)# ^qISH^ ^^S-fS« cOl. UVS ^FS-^-oH ^#^(droplet)s| #-fe]-?-oii^ s§ SSF 

(sa iJ-^SxiDs «Hf^o| y\&9.\ u-i,ko||Ai ^a£ia:ii o| bil* ^s| e*ioi|AH ^^©wi ffl^l-oi u|ISj=# ^ 

x-!h3b£oi| £A|g §g a|-M5!S ^§ SA| o|-B^oi| S^o^oi(A^« a^o| uW^m ^il^it^) ^9 

SA| ojg^/^e^ x^xi-i- ^-^^F5Ji^K ois-ioi- oj54/^g^ S-*l# ojgoFoi §1 ^'e^g B!a| 7|-gJ-i^oi| 7|^oi. aj-g 5^aF>i 

^ ^?J:a^ SA| ^^^H|x| SS^cK 

{ujJiloil 8)^*l|oi| 40||Ai Xi|3£S §^ SEfjoj ^lH^, -i-S ZU-4003(CHaAh Xi|3&)g ^^oFacF. ^# 120-0^ 7F^. 



Best Available Copy 




( 

^(59)« s^spi ?isH. -f-s 7ie(57 a! 58)s uv#°s 2A^t^c^. uv® =sn^s.M g 

^(52 S! 55)011 ^A^ uvifs zL&x^ #s Afo|o)|AH -y n §2K ^ 

(59) SJ 21^(60)01 2£ ^HOll cc^^^ g^gi^K Jl^J^F ^(59)o| y\B{57 SJ 58)o|| a:^5^7^| ^sfEl7Hi-l ^*\B\1L o\ 

yiBm Mom misoil. •a £l¥ gJ-e^oii ajsii g S.M fi! °S Me|x|fe g^oii ^s|-£|x| a|-° 

Di. S-^ JelS^ol A^i^«| 7HA!ScK 

SEeh. ^(59)£| ens ss^(60)oi|Ai£t ^'^n oHS^^^eHoIck o| ohsoii la&Xh ^(59)o|(aH2| bHi.i=^ Sgf 

^ei7hA| oi|g g^(6o)o||A^fi^7^e| gahsjo^ eiis ge^ceo) a! niexh ^(59)oiiah >^oj ^^s^k 



Anp (1/10) X Aolc -(Dia^^F o|g^^o| (1/10) x ArlcMcF s^s m|. ^<^o\ 2ly[s\x\ afS ^veHo||aHs| S 

SifetMl, opjiB «s #0} l^^2^7^ a^^spl cA^oIcK S°^o| 7^sHx|7:| 4,^EHol|Aia| a«(60)ai ^#§2| 

oijg g^(6o)2| a=o|| ctl-Bh chs=.s. s^o| ^gS-S-^tssWfe S-^S eiiS S^sj h=o|| o|sii s§s sisj 

n:i-?-7|. S sSj=# #s| smej ^(59)si ?|-o|l se^o| 2ly[s\^\ dt€r ^mo{\M2i 9I£ S.t4K>ii 

sacH m^xj. ^{59)£| ?^o|g P 

p §y oijg g«^(6o)si ?Fois 3i|*i(PLc)fe c^#a| ef^sfe 5ioi b^s^s|s^c^. 

Pp 10 X Plc •••(2)a7^H(2)7^ e}^E)xi a^chs. se^oi ei7hE|x| ^ei|oiia-io| ^i^- ^ 

?hois iii*|o| m^^B eijg s«(6o)si fiHcHi [t^a^ ^^^H|Il ^^SL| ?^o|g iq^i^ %^s.^m^ g^ai aHoii 

aisfl ass si# sifei^K ECB 2.=2^so|. 9iis2| ui»iioi «SE|x| s-E-mamtm. ss^oi ol7^£^x| a^eiioii 

AHai eij^ g^(60)L||a| ?^o|S 21*1^ ^e^shcK 
01^1. 4!A|oii 6S| ^*l|oi| sy b|illoi[* 7|#sracK 

(^*l|ol| 5(^2^S STN eiig aA| lh*|))ztz| 1 .1mme! 27H2I #2H>r 71&2I ^o||. 2000Aa| ^»||# ^E.^ ITOS^eH 

:irSa^o|H'g S^(87Ha| S^/mm ; 25pm Z}^)S zi^, s|# 7|es §a|o|a| = (Sunever 150 ; ^^1 

s|Ajo| 7Hlg.)s.ii:e! saifosJvH c^g, 2i# °F S-l,to^ x-\s]t[°3ic[. Bi^ x^a|^, 7|es# o|S 

Al-o|oi| ^o|a s|g 9ym2| :^:l^l|o|A^s A^§sl■o^ a||S= g^tfoi 240- Jn^hol-S.^ MS. ^S}©hScK olSTil SI-CH, x-ilsshSc^f. 

c^soI ^x^Aj 30^ 0.012gs| SHh# C(#lf^ ?ho|S^fl). O.IOgSl p-Eliy r^xBHO. ^x^ij 4S a^^! 

0.85gS| ^l-fl-* D. 0.038g£| 1. A-^^C\m ^\0\\B[3.mS-W^, 5g2| ZU-442[CHHA^ : bHij s-811# S7Hro 
240*^ D|a| §J o.025g2| SStt- 7H A|^|(photopolymarization initiator) Irgacure 651S S^sl-7)| st^s|-Sc|-. ^ 

CHS s.MmM ^aoii o|sn ^ ^gjshai^K olSTii SAi# g.'-ftste 27HSI 

Oi ^S-S^EH UVa°S 60TDSI B£o||Ai 10mW/cm 

4^#ot ^Ahsfsc^K o\m B^^miM^, iTo a^moi ^xHs^fe ^g^h no a^#oi ^x«stxi ai-t -^^ Afoioii ^^s^ 

UVS^al S£7h chs7| tmsoll. SA^ uVS^e ^itsj (spatial regularity)* =EH -g-SS ?i^'=-[. 3^?-. -g^ 201D2| 

^HS. "^^-s^o^, eiiSS Li|D(.Ej A^EHs ©raci-. ^# [ii-A] 3^ z]-3^HS oj^^^s^ uvif SAfshcH, ^ti^ §U-°I-Sch. a 

^. 100VS.\ ezs. 7h^om. 8A|Z}o)| 251SS oiyi!©FacK o|B|t^3l^s# #SH. eilS &^h#o| 7|e #s| ti||lk^^;5||g^ 
(alignment regulating force)t)|| lI^a^ u||S?2|oi. S|S &*|s| SAj ShSoj S^^EIsac^h. 

3 : 
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F F 

CH2=CHC-0-(CH2)6-0-<OV<OAOyO-(CH2)5-0-C-CH=CH^ 

It V_/ \ / " 

0 0 

o\mn -a-as! sn- ^qiss >>i-#si-oi aa^s- ^Hi2iHoi|Ai slM^ hi-si- s-oi, ^^(71) si ne^i- ^(72)01 gj 

Sh-^ ITO S^SdOOym x 100ym)a| -^-g-al n||iHo|| a|-a|- S^£|ac|.^ ?|^(71)o| b|JIloll 9o^|A^ x^|sS 

#aHs| STN eiiS &*|s| 5>fec^t 3d## o|3d^ ito a^#o| x||22£oii £A|g ^^2^ ^o|, 

2|2|S| SEII7I- 25ijma| 5>-^ =s^(75)o|| a|€|| ^slMheJ tOOum X lOOymSl 5jAl-2|Sel *H|--^(74)S aU-«h-& 

^ STN zi2sshsi^K s^m^ 5I1S0I :[l^x^ ^ moiiAH gihEisa^i itHsoli. ^is^^ strsh 

acK 01^711 shoi. ms-xh ^il^^o|a^fe 5io| 5F*£|2lcK 

o\mn iA| 32^01 oi7|-s|x| a^-E -y-EllollAial a\Moii 9o)|A^ xilsa aj^ 

[£3] 



^H<4 5 6 7 «lJ2.<m 10 ajJZoil 11 alJioll 12 



89 86 81 24 70 71 



2 30\\M ^ al-b sol, ^*||0i[ 50i|AH iA| xtx|o) 371^*^ HiJnoll 90||Ai 351121! ^2l|a| 3.M S- 

*|s| ■^^T'Sl-c^K aa. & aA| g-si-i- 7hg^s|-a§ oJI. i-'^l *^o\ 7]3\ a^W atSt^cK 

Il^x^ A^o|o| aA|-sl-7| ^sH. m-g-xl- Oils S^efS SH-sFt 20mmx20mmS| ?^A|-zi-g -gs. 

aE^s^al^^. ^011 7ie# 3ohs;tji. ti^ii so^x^l-^7^x|(peeled off) afatt^K #tt?{-afsg hijeoii qoha-i xii^ 

©§1^^ S§& ?HA|xH|o| #iJ?h AfS*rosM|, -glh^S^EH ^cH?E! 2i^xh ?Fo|l ?||x|S 

•^(wedge type cell)# A^ss^(>| ^S«hach. D|iit7|_ ^SfilS '^'Sl ^i^^ >^^o|. gj uHtf^S Aho|o||AH gf^sh 

04, oFtHI gSTiKAbbe refractometer)o|| An# ^SSh2cK glf SSs| ^SS An SI ?to|a ^1 

*l(Mm)» S 4011 ufE^tHc:K 



[2 4] 





An 




Wl3.ofl 11 


±T 0 


0 


u]Il<>fl 12 


= 0 


0 


5 


0.052 


22 


6 


0.044 


22 


^^Hl 7 


0.017 


22 


ZLI-4427 


0.112 


14 



(blinoil 9)^*IM| 50IIAH x^|^s| .2dBK#a?h ^eHsI -i uHs, ■^^*!- '^'S #S(^*1|o1I 5o)|Ai Afssi o!j;g2^ ?^olax^|o| ^tf. 

^SISi-CH ?H|£E*l-Sc:K B^Bmm =?-Mm 5o\\MS^ -^St!- ai-^^SS -ioll •^^^o^0:l #all2| STN ha| xi|s 
shacK sij^ S.M S^lifS^ 100°S ^[oi, s. 3011 •^^#011 cHSh7|^S Se.h^K 

(u|jaoi| ioR*IM| 5o||Ai 2d2^#^^^ Se||2| ^ Mis. ^«iloi| 5o||ah Ajga SElia| ^^ti[3ic\. 

0\^n ^o|| ^*llol| 50||A^2^ ^M^S. S.S.aid^3.^ AhSShxl af:a UVS# SAhSK)^ oi|g ;E||ss|.acK 



•eiiS 5A| ^*|o| S7|S«^ 3. 3011 7|SE|oi cycK Qij§ ^*|# ^f^s^ gaj, 3.^^ mo^|A^ ^^slSt^hfe 
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(Hjliioii 11 s! 12 aaim ^sflon e S=' 7)o|# -^Aiofiai eilS a^l t^«I|o1| 5o||Ai ■i•fl?^SEH2| a. eUS 5! 

7HA|X1|# A^#§^oi xiS£|2I21, UVS SESh ^*||ol| 50^!A^^^ ^^^h H^Alo^ IBsHSizK asli_K ^ lHs Si s# 

If 7HA|x^|a^ if^i i^oj^ #^a| s^Hife ^*||oi| sal alS^fe o|t c^so| ^ 5011 7\^^cl xM^^ oijS fi-'^l 

S-*|a| ^71 S 3011 ^l^iEloi a(cK 

[as] 
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si^"-!- D 




R-684 




alJZofl 11 


0 


0 


10 


5 


85 


wlJ2.«H| 12 


0 


10 


10 


5 


75 


5 


1.2 


85 


10 


3.8 
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^^Hl 6 


1.2 


75 


10 


3.8 


10 


^^Hl 7 


1.2 


65 


10 


3.8 


20 



(^*iioii 8(e.^A^s STN iEA| moil eaF:±:&i 7ie« A^§)^t^^ 4ooym2i 27Hai ohaa #a^>:^ 7ie# 

oil 5ol|Aifif goj Hjisf «|a|Sh2i . ^xiloii sal- gh^^ MoM siS 5.8yms| :A:i^o|Ai-g o|#s^o^ ahs 

•SI-S'^K Sal-^N 7|&a| §=5^ ^Aj-E 3EII7SEOII HA|£|:i2. 'tin^S.S. 350nm o\s[2\ g^s xj-cj-thc^K #Bf::^&! 7|Ei-= gal 

SMoflfe 3E||23£0|| iA|a a^^a^ ao|. si^oii mgsj-t oH^^ri: e}AF^(81) Si o| e^A^^(81)■g gBl«te ^S^(82)# 3it 

•aoj ei-A|-e^s(8i) A|o|o| ^i^-¥-(82)s ai.'-oi-a?! tuisoii, asn|->;aa| silfe -^x-ii Aj-ggi-xj a^jis. ^« ^ 21 

cf. 01 A|:A,gio||AH, o!|S^Jl^ asa|->;aSA-1 ^-g- A^o|o| ^*||ol| 50)|AHo| 715!- ^m'Si^ Spi^K nB|°.s. SSnFrli: 

Hoil sjsH ^21 SISS s!^ M|a| ^ s^o| ^7:\s\o\, ns. Zj-afSFAjg ^ ^c\. 

cJ^mS-S., 0.009g2| C(#&-^ ^l-OIS^eil). O.IOgSj p-Diiy >:E|?!!. 0.85g2| ^tim D, 0.041ga| 1, 4-?■E^q■g c|Di|EF31 

al|0|M, 5ga| -^S ZLI-442[t>l3Af ^|S; h|#1| S-811# ^7H^os*| 240*^ o|£| SgSlSl'^h) Si 0.025g2| 
7HA|3iH| Lucirin TPO(BASFA^2| 400nm -^eoliAi aicH ^Eha)^ lOOPaSj <Sm2.S. 30TSO||aH 

^ ^^oll s|sn £E?f 7151. 51 Af#s ^gjeai -^S-ff^gJ 7l)A|2^ #A|oi| go'CS 4}^a|?|s.SAM ^ qjoii ^sisfSi^F. 3 
•g- ^^sjos 90 13 a] -££0)1 Ai :^.*||oj| 50{\Ms\ #^1} giAhfi-g #5|| (sMal 7|e!-# aI-#1!-os.m|) 

UVS# =EA|ShScK Zi:?:, ■Sw 25t!a| s.^^ yz+^l-Jl. i::|-A| ^2} UV#S 2A|^«l-acK -g-g 1001DS| €:E.vm 7^^*|•I1. 8A| 
Z.KHI a*l 25-0^ cHySls^ac^. oi^tii xiisa ens ^ai a|E^c^|o|^d(A^ 

1 di )S BSOnmac^. m^BA An 

2-d2 = 350nm) o^m #cH. a|Eht^|o|^d mE.o{\ £a|s^ t^^2^ ^^n^ ^o|| ^sf^h^cK o|S7|| s^oi. smaj 

©fe &>Ahg STN =A| x^*|# xilsshSc^K ?*l|oi| 8oi|Ai fiA|xv*|- uuhsoli. SAj §*|2fsg5MI S7^^ 

SlCHAi. 0| fiA| ^*|o| S7|Smt- ^^-a S. 40|i 7|SE|ol JlXl Sf^l. S. 60i| 7|^£tCH SlcK 

[a 6] 



u]:2.cHl 9 al:2.c»ll 11 HlJioj] 12 -^-^l^l 8 



100 68 65 165 



¥a|: ei-A|#^ e>Ah#o| 100£! aloHoil gal &*|o|| cHSh "l#SAi l-^E|.tHc:^. 

S 6011 7\^^ hIjIIOii 11 SI i2a| S-*|2| eiAhSs z|z|o| x^s|7^^*||oi| 8011 A|#S ei-A|-&aih #^SJ- SEflal e]-AHS# S.mti ffH 
*Ss|ojD|-. s 6o||AH °(^o|, ^*||oii eai S-*|^ SMa| 91^0.0}= s*!-©F:a SlolA-i f^^c|■. h|.a[.#b o!i§ 5^1 g-*|o| i^Ajo|| 

q]*ll 30-a| 2|o^ 'gjAfSj-^ =f2j uhA|#0|| CH*}- ^aJ uj-^to] ^o| o.U|S2| tl|## Ol^fJ-o^^ ^gH|oic|.. 0|^7l| X||SS| 

eiis SA| aJI^. fiA|^ bijaoii i2oi|Ai 3.^°^ h|«II ci gists'*! . ^aj ms.7[ V^s\^c[^ zim ^ 



(UI5101I 13)^^#^ ^*l|oi| 9o||Ai ;El|St^^^^^^By# Mis. ens #s ZLI-47^2(tJ^^A^ b|#ij s-8li# 

aA| x^*l# mi. sA| 4ijo| SiSicK 

(^*l|ol| 9(e^A^g TN 2A| S-*I)2000A ITOS S >;HSho|=S a^S(8?l|a| S^/mm; 25MmB| ^IISsl- 

t z^zi l.lmmeJ £!■ 7|e# difil il|o|| a|5H #£|o|D|=(AL4552; 1^^ ^MS.\M^\^)S. agsf^l, 

?d# 0|#S|-Ct| £}■ gHkoS E-ia jE:i£|S[-acK a|# 7|tl-S# 0|# Al-ONI ^<Si& SpmSl ^D||0|Ai# 0|#5|-0:1 Butt gj- 

&o| 90'S jilxhohs^ -^-^fsFcH ^l3E©rai^K n:?-. 0.004Qa| Ci^tt-^ ?|-olS efx^|), o.10ga| p-2||y ±E\^, 

0.85ga| S|-th# D, 1. 4-¥E.H^I# DflE|-ala||o|E. 5go| oijg §^ ZLI-4792{CH3A|- ^|#: H|#a S-811^ S^UfSS^ 90* 
£ Giai 2SE|5ich) sy 0.0250HI n^mi Irgacure 651# 3i©MI S^iS HAiis^Ai ^ojc»| o|si| ^ 

MIS. ^gj-shai^K olSTJI »||£E@ ^# ^icWI 5o)|Ai2|. Sitf a-i^ ^^24-o| 7|e## S-id* 2711^1 lL2i 4= 

e ^ Ah§«ho^ UVS° S 2Ah«hacK 

SIS ^#o| B|a fl*|s|-H^ 2|# -ioli -^^l-si-oi ^ai-g TN e!|S ^a] i,^*|■i• xHssj-^cK go^ol °!7|-h|x| 

•a A^EHoiiAHsj oi|g aA|S-*|s| f-2|-#-E ^^#11 uijuofl 130IIAH MSai TN eJ|S aA| g-*|a| ^Bh^af lh»|| S. 7o{\ 7|^£|sa 

[5 7] 
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?*iioii gal sA| x}^j|7^ 2l«.x^ ^l^s^D^^^f£. •f-B^#o^| aicHA-i^b la^^F '^m aft Msai oiis ^^§^t:^^ 

5!# S 7S.-^Bj g}- 4= Sit^K 3 eJ■A^fi■# o|# S-*! 2|2ta| 4!-oll xil^sj-oi, H|-A|-g TN M.M &*l-i- ?:^i3£S^Sc^l•. 
o|# SA| go^ol e!7|-s|x| ai-s ^eHo||aho| HjAhgttg sfL^ti e^A^## siss ^eFycK ^psiioii gal 2a| :^^x\7\ 

^£.s. 7Fi^Eis!s Dfl. aA| ii|oi Tisi aft huoii i3ai iA|xhxie ^gis micHit ha| Aijol ss^sc:^. 

7|eh# Aho|o| aaf^-g aA|-s|-7l ^sH. JL^t^I « s! eilS S^Sel* a&sfe 20mm x 20mma| s]a|-2|S -^-S-* 1S.^e| SEi 

^oil 7|e# So|-if7t|H -^tII Sol^m^W aS-Sa^ciK ^l-Soi "l^oil ^30I\M •ioil cHSH =r«s| 

sao^. z|AhztS ^21 gcHxi i-hj^cK 

o|^. S g^Ssj S! tfSoflg7|#m. 

(SA|a=)^ o!|g HA| s-*|a| cHs|7Fx| s.E.m. ofl##S afe- e^A^sa| TN, STN, ECB. FCL. 3a|21 OjftOll i^:£x 

# ^7hth a= #a| HS#0{| 5^§7|■^©^C^. 7|© fe^°| aHf? flSl|g^S Oj-gSFXi ^fe sao^AH^, Q!|g HD)|o10| IH^SWI 

aEfe g!-A|-^°S. =T= Sdl^K q^Ol, ^ ^S-E 2|2tOilA-|o| oij^ ^X|-#0| gJ-Al-y-oS. £Efe H|lti=H|0| 2lt 

^"-iioii 21CHAH, 7|eai uni,fc ^fxiie^s £2^^^os a^^ei^ ^o] t^^iJ•5^s^oj il^xh -y^is biM^^oii «ahe| 
:5|o| tl^s^s|S^c^. o| ^SM. #a(oll##S. ^IIS a ^^mU m^^) ai 7HA|xi|# al^ 

«fe ^shsoi A^so^| dii& *^al^ 7is# A^o|o|| ^gjg ci-#, sis 7i©soi ^-^sj OS uvg-oii sAhsioi 5!^oi -^THis. *i-#a 

uv# 2A^# s-si-oi, SSH-^ m^o\ jL^x[ gthslcH uvs°s £EA^^ ^§o||ah n^xh ^o| S^Si^K :iL^n uv 

SAhElxl ^Oj I^-^CK as|-2Hos. lil-g-Xl- «■& 2A|-=! ^.g- M|o|| S^E|ni, BJ-ScHI gS^-S UV 

SS-S SA|E|x| .^s-oii S^ScK 7|e!-a| H||& ^^:^l^« b:2|-s|°S Aj-gsh?! ^oHAi, 9!j§^# S#f|-^ -i-i!* S^IJ- 
^ #l!a| £Et a¥SAH A|.#«H:K a^s-M. ^lh#a| oiiS^# ^^A|gjo| a(o| SS&o| ^t>i^ t Sii^K 

ci^oi, ^gcHiAi § a bH?t# a|^3|7| ^ISHAI ^mms-l &2h5|-t ^Z.o\\M 7|e A|-o|oi| ^oj 

si-oi fls|si°i niieios SM, eH-s-oj 5>?il ©Pi ^8l|Ai. 7|fiha| -ES?!- 1:||d|-ij £Et :iiDi|E! 4^0! a 

cH^IS^ ^. S#lho| 7HA|aiiK oj ollcHI, eiis^oj ^=^&:i:tH|s| A^#e|■t 3iio| Hhi|-s|&c|| nol^t >:D||gi a), oh 

s« A^ss^=sA^ °syn #s« ny^n^ ^io\ mso\ti[. 

s ai §a| 4'E^» A^ss^(xi uvs •S-s-l ^^*|sj°s mt- 3do| onhsjshtiK . 

SSD|-:ii3 Al-SAI. SSD|-:i:3fe UVSa| ^^^°\ 3SS ^'■•aA|S ^ 2i-t ^aj £|.?.^ 2|.^ # cHbi 50|| aflxIS 

SicK -a £|«o|| ssn|->iaa- BHxiii-oii SicHAH-^, is.□l-:iias^ -azhai 7Ha|7h m St.^^[^ UV1|- 2E.S. ^t 3do| #7|- 

cti-BhAH, s.Moi-:±:Hfe ^ijsjii. ih^fh-^ i-^ai ^*^o^| uii*i«i-t' ^01 uufsisi-ci-. ^«i, uv#s *^E^sl•fe ^^imej 

aso|->ia-fe- o| g-^ ss.D|->ia7|- ^lH-nl- g^S|-°.S lH^^chi aH*l°F-& 3do| un^ijsFcK asa|->ia« ^ MI-?-o|| JHIgSFfe 
T^«l|ol|-t c.[§m alf?i-cK a^A^S eijg ^a] S-x|o||Ai, ^■^o{\ MIgsFfe ei-Al-tl-oi .^^011 el-A^ 7|^# -^-o^sfttl. uis"^ qi 

gste ^s-E ^s«h7ii ei^cK BhAi-s ai fiA| x^*i a^oii suoiah. uvs# 7hAii^s ssfAi^it 5+, on-g. 



100% iU i-hcH:^| o%el 3de a^c^K UBiHS, ITO£|- ^-S -f-S S^H^>M ^hgs 4= Sl-b UVS - • 

°| ^a^a ^^aj OS 5!o| 7|-feshcK =e?^ o| S^o||, ol|Sa^ Sgfh^ # ^a|7f EJl^^^os sil 

cK 

e #?|cH| alal- 23^011 Ix^=.3, ^l-i "-[loi oij^ 7j|sj# s|cH«h So|7| ^|sl|AH, S^{o|©|- -^S 

3£S T^EF^ 0|#s ejsl) aH)-s|S|-cK asD|.^Hfi| *^^^(e,^s^7^l S^)o|| aJS- mi-soil ef*h?|| 2Afa S^oj 

a7|a| 30% ac^ nN, 5S|§ o|^o| o| 30% mc|- 5j-cK saj-sjos. 9i|S sqsj-^sxt ^^^2| 

3EAha = S£S ^^S^o^ if:ilA|?|7| ^IbHAH nj^ go^o| 30% SEfe Zl 0|Atg o)o|o| ^e||# ^| 

l!-4=5yi:^K ^\n'Sio\ aifoii cHfi-o^ifei!, ^M^m. ^M^-^m, ^^S, Dl-ss, ^x^a°f,■^-t^o|l-^ -yo^ 

■S-S-S SfeS o|M ag^go] o|s a^t&ai an- sj 3.y\y[ ^^-i o\m s.%^m^\ SIJ-S Hlhm. •& ^"-gisi ^^INI 91o] 
o|* £if#2| sM££fe =L o|^^o| -idaisli-K eiiS =S 5! (droplet) s| 31l^# ^s||Ai S ##2| nm[^ 

3o| gcK 

g^o| ^*|7i- #£si-cK ofswi ^A^a sm^i- z| si-^moii ^:ss^s.^, =1*1011 cci-aH ofsh?ii 2A^s ge^moi 

SO| UH^2|ohCK Sj^#Oj| S^oj ofs^TII ^Afg ^-llgSF-b 5!0| 7^fes^□i. 01|-1-#S 5l^#o| z|Zfo| a^oj 

zisaj si^s^ ©mo| ots|.7,| og^oij sii^K ni^oi, ^tm eems ah^ ms.^ s 

sal^s^os uva# *|-t!-sh7| ^1 £!• *]• g^o| ^1-71 elg*!- s.°!=# smo|D=j fe^7| SigS- §e||S u||1!=h|(>1 alfe eJ-o|| SicH 
^12-1 21^ So|cK m^ol m m^. s\S.^°S. 5|aL4|o|| Ji^xh 2do| 7F^sKiK o| §^ 
- oi l . gga t^r;iS^a;triEtgtar£rgt- -^ .a u| | i^st:^|-xretgr^-H||-gt^ 

i^i^oi, 71-^si-chs ^Ajs gjftsfe uvss# A^#s^b 501 uufsjstcK ^iAo\ susF^i Qtm tm. uvs^ ^A^o^£j 

S 2°jsFo^ sj^mal #1^4! -I-SSI 5ea^>.e5 a:l;A|?|7|| gcK zism, asoF^ia §o| mo|| x|| 

(SA|o| 7HS7i)#E}lo| qijg ^a| S■*|CH|A^, ^>4th-Eei|§ <S^J>[ H^Xj- W^J-oj ggg x|-E|Ol| 7|o!5l-0^ Oljg go^ 

3^ ^2}o| 7j|g A^oiiAi ^^siiK o|s^^^ ^ tiH^r u| ^L^e^Sa| eijs sa| .^^*|o^|A^£ sEtF ^^slfeNI. oj 5a| g 
sijS smshDl SA|# a^&ciK ^ ti^^ 2A|o|| siolAH 7iS7| sx||S opjAj^icK a5^^, ^ #?go||AH. 

^ sijQ i:n&|=^a*h^a#« 7WAi. aA|o| 7ii!7|# i^^A|?|feS2^S Si^K o| ^^j#^5^o^. eiis gqoiiAHoj aj^oj 

An, n 

e. Si ?hO|tt S^SI ^^-E 7F-^S|-Cfni ^*fAH ^^0)1 c(i*^ m^Oli ^0| b|■i^i|S^C^. 

Oj Q!iS -y-EfloilAH S^lh^ #a# §1^A|5^. Qijgji^ m^^s] 4^ -^alS aj-sH. USS 

CHI Jn&xh^s ^o| 7^^§|•cH, ccFafAH, 21M•7:^ 7|ea| b||ot :p^;q|g^2^ ^Ah^mH^ ^# ^ a!'::K o|5e7| 

e ^ei oHsf ^21 °s^e-| am ^ilS §x|-»o| sbf* (#^c^K &x|-so| u||g== 

ohgSh£|tt| DI^OI ^ ■S-'^WSI U||SfO| 2gJSh7|| gC^. Zae^th ^0| Ahgo|| S^Slfe SE1|2| 

X1I61 -5021282 soil 7H>-l^)o||Ait. 2•S■:^^ ^ e*io||AiH| eijg $x»2| u||S=-& ^SAH«K)i . 5^2^ SA|g ^fe ^jg 

4^7|£h #sHa| &ao|| 2^o^A^fe. s.Mm ^y\t^ "hms S« ^ sick dis^oI. eijs sqo||Aio| oij^oj n 

e, S! ?ho|S =|x|2l- ^t-s^s! a^ol ii^x\ #^o| chs7| cm^oij. go^ol °J7^s|x| Ai.E||o||AHo| 

x\ ^oijAi s^^^cK ziBiHs. o|B^o^ s-*|^ b_ufs QJis sAj x^*isAH A^sl^• mi. EAjfe aehsjos. olSTii ach. 

e ^sioiiAi Ai-sg ^^n^ eijSB 3 s-xhLiioii a^7i5 *t oilfe c|.# ii(5)£ 2A|s s^t^g^ sirthch. 

5:A-B-LCi SEfe A-B-LC2-B-AO|7|AH , At CH2=CH-, CH2=CH-C00-. CH2=CH-C0O-. 

CHz-CH- 

\ / 

0 

S -N=c=0 #a| oi|^A|s|. Dii^s^d* s||EI|SA^o|#s| :aa| =?-s.m §J>m se^ -gssf ^tr 3fe7|s 7f 
S.?|ci|. Bfe ( -(CHg)^-). cHl^iEljs Sm(-COO-). o||E||s 21^{-o-), #a|o||ie! (-CHgCHgO-) Si o|S2| 

^E sHh#o|| §th^ fih^7|# eassF-b atf7|# ^I-^^I^I.LCiE c^hgai ^(6)°S ^EFa sHh#. SaliriiEilS Ji 

S\ S.^ 0|2| ^£*||2|- ^-B 9i|S^ 71-^^1 C)-. 

6:D-E-G0i7|AH q-^ ^S^I ^SS ojgh^ #o| -CN, -OCH3, -F, -CI. -OCF3. -OCCI3 5}-^7|# 5>t HEj, A^o|Ssa| 
i54 :aa|, iI|■^^l::|]I|ly zle-I. i£||yAfo|#s ntl e|| ^niiy laaj si qE||yA|o|#s.«!>4 Ziaial- S-oj #f|E|£^ ^■^7\ 
(polar group)# 7|-=.?|d^; Efe -CH2-. -CHgCHg-. -0-. -C=C- Si -CH=CH-£|- GOil D» S^^Sj-t a^7|S 7|-s?|tt|, Dfe- 
^(5)o||AH Boil ^as|^ 3^71. ^ syzm'd 1. 10-qniiy nLB.\, 1. 4-A^o|#s«|^^^ s! 1; 10-1^1 yAho|#s«!th iai 
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2-c- ^i^swiy liial, i,io-ti|i£||y nai. 1. 4-A^o|#s^^L^ nal SI 1, lO-miyAi-oitsaitl a-^ s.^*i 

o|Bitt sms 4^ a[7HL-K oi#ai l^^»=;=7^ -ch 

2CH2-,-CH=CH-, -C=C-. -C00-, -N=CH-. -0-. -N=N- SI -C0S-2t ^HS. ^ at^K fiAls ^^71 
t °!jS ^x^o| 011,^^ SI o|g,^^o|| ?|ffc# oiai^K 

^ g}go| oi|g S-*|oi|AH Ai-sa q!|So| =gg olgh^ol S(iE)i/ t£||. 4j(6)o||AH G7^ 7|-=?l-c- #Sft o|i,i-^ Ae-S 
E^*H^ LC 

1^ GollAH utigi jia|o| 2-*l^^*ll(2-substitution product). 3-*IS-*l|. 2.3-*IS!^*ll #S SS^cK ei!§a| ^SS o|h,v^o| 

^^n. G-fe o]<^^ Aeol SSS si£^ Sfei^K LC 

GCHIAH :n2-|s| 4-*|&*l|, 3. 4. 5-*llt3fll. 3, 4-*l?!-*ll #S SlhS-c^K ^^7|a| *llh*l|oil'«>-| *l€^7|7|- fi- &x|-o||AH 
al^K ziBiss. ^ois. 4^71 eigtF aH-sht ti. af-& eiisol AH-i! aicK 

(s-Fol^xiDQug g^oi|AH*lg jL^x[ wo| ?Fo|B ^^m, s|-7| 3l-S-x|- S-^^pl i-^, ^ S-^ll-^ #S 

o| lfS|-aj £|SN# iife Sa^h 2icK o\a\ti -i-l!^ ^^1- mo|| #*^£|os "llF^e! ulcHS ^^hS SSfftW 

SSlh^ «ISoll Sf>H m^-^ Sht^&olcf. cH^o|, o| xHat 

Jl^ ss(iot) SEHsi anah §>t aoi a[m^°\^y. ^9 si s^if^ ^s^i S:mmo\\ a^n ?^o|gx||o| ot^ 
M^m m^ti^ ?^o|g^^| a| ##o)i ai^^hcK ii5i° a. g ^ggoiiAi a,^fecK 

(^Sh^ #S)S 3EAI-1- ^n-sife -l-^si cm^B 3 SE^ 3 o|Ato| Ei-4: ^x|- sE^ ^12! a-S^^I-l- 5> 

t ohaSit ohaiBilolMSAH. o|#E||a olrtYH o^3ae||o|H. :±:E||oH oF3Hb||o|e, ay^m 0|-31SllO|E. 0|d;O^S 
SaflolM, n-^a oi|E|-aiB||o|E. n-ah^il nflEhs^alloie, ea|D||l! D^|E^Hi!Bllo|£. 2-o||§«|^ o^3Sa^|o|E. n->;EfloH! D|j 

Eh5LSBiio|M, A^o|#m«!■•y D^|E^agBl|o|M, m^y3.mHo\E., 2-1111^^10111! Di|Ehaaai|o|E. oi^ifiy o^aBE^|o|e, si oi 

gai Chafed fiHh#o| 5yc:K ^. R-684(SJS SFeiAh ^S). b|>iai|# A I::|D^|E^aga||o| s, b|>iii||fe A c^|ohaaBl|o|s. 

1, A-^B[Li\C\^ t|tll|El-3gBl|0|E, 1, 6-«! ill-Oil C|# C|D||E|-Hl3llO|E^ SE|D||1# Dll E|-aSal| Oj HS. 

& SE|oF3ttsl|o|s, El|S2hDfli-i Dilt!- E||Ea^o|-aiEi|o|s, SI ^\2.^m i^|o|-aSs||o|E7^ o^^|. c-m uufsjspis-^. 

si-s ^ti-#. -^oi #^2.=sh^ snf## 4= sic^k 2. 2. 3, a, a, A-nMm^2.s.^m m 

e^^a6||0|e^ 2. 2. 3. 4. 4. 4-«|AF#SS-¥-a IJ^|E^ai!al|0|E_ 2. 2. 3. 3-E||es^S^SS^SB DjlEl-HilaliOl^. 2. 2. 3. 3-E|l 

Eat#ss.=s« ^^|E^agal|o|e, fl|sg^£s^i!oiii! D||E^agBllols. ii«=mss^soiiH D^|E^alB||o|s, 

golll o^a^sllolH. SI ^l^ms^^fioill oh^tte||o|M7h Sl^K 

eixi|xi|)A|-i.E! iLS.n|->;3s| m^o\\ tt|•a^ oijg S^s|-7| ^jsHAife g-gj- i^a|7i| 2io| ^£7F mij 

# [tH. 71© •fei-a-i S S! &}A|-cH| 7|ols|-oi ss.Di.>i=Loi| ojsH ^:|-:&^ S^oijAH ^fj-oj g-th^ l-^-B s|^oi| 

iiFBWiy^Ellflaf- :diE|g! ^S£*ll. SI MMSB!!S!# SS&ch. 

(Qijg #a)s|5!a| a^l as.011 a.7ii a|§s|-s.s.. & S-?|oi|Ai eij^ = ^ai-cK oi|##a, tn, stn S! Ecea^oii 

AH, bUhsis- -g-sai oji - L^|□^El oi|S(2# ^-^g ^St s.m-s[iL: oiii^-^ Ae o# asf), ziau 

•a-ys4oj|Ai ae||>.5||aj qij§= afj-Sl-b ^Ol -feJ^ ^*^Ol|A^ o!j:§ -yEHS u-hEKHfe ^^1 ^H-f-S athtl-i::!-. S.c[ u[ 

lV^5f7|^-b. j^HEl g-Oll lf#t|-0| =^^H]7| mi-^Oli SI-*!- XHfh^Ol -f-^^^St 0!!§# Al-gtl-CK 0|E-|£!- <^^o\ =?-MM^ §1 

SS| af^7|S §>t ^, oi|#sa ZLI-4861-000, ZLI-4801-001 , ZLI-4792 SI ZLI-4427 0\^^ 3.^ l>|3A|-ol|AH XM^t^ ^oj) 

« sm^n^K ^JCMoii g-n-^ &^y{m ntt^ si ^mm -m^h-chi aioi. ■ys4^(*e«i4)ai aaoiiAi g an, Aja|^ ^ 

eijs^s ^EMfe.-^Ahth ^-^g 3doi bn^sishcK ^^, s^s^3sj ^^oi aois ms.m se.^ m^n ^mo\ Ah#^ m, 

b^^^^|«^7|s^ I (n^ SE^ n^) - | 0.1o|c*|. 0H7|Ai n 

pfe pgSh Hp A^o|o| si# '5!!sai §s#oi 4h7i a^moii KHoii-fe se^oi °j7i-fj ^ehbfs oij^ <s^^s] 

o^oj ol7H! -y-EflcHIAH Biiaol 7HAi£|7| ctj-S-oil n 



mmms.\ gt^tj] ifgtf 7HA|xi| =j gl^#o| °HS ^^Efloll 2i# ^ 9im S£2| SfSS s^tj-^ 

?^o|lx^|# ^a7|- siciK o!iS^# "-l-EM^I ?^o| ##0)1 ttl-at c^a a?!-* & ^goU-H 

^gs^H|x| HH}sj€h7|sfe. SSlh^ °H§e 30wt% 014.^ 90wt% om'L^m #§011 S^rSi^K ##lh^ eiigai 

b|#o| 30wt% olsFS OH. g&gol eiis AtEi|o)| gi# alt ^£ S^|7F sf7|| :>\B ^^o)| STN H||tfA|?|fe 

^^o^^7^fee^tl^. b|#o| 90wt%» ^aH^ (iH. #t|- :foi| S^l^^ e^^oi yoF ^« 3c|7:|sftc|| 2^£# ^# 

=|-#th^ mms-l glful-b «^#^s^7^l 50:50 m^l 97:30101, c-\^ tin^5jsh7|st 70:30 "-H^I 90:100|c::K o!!§°| h|#o| 
50wt%o|sF^ ten, iL^x[ qs^!-2| At2;5|-.go| S7|-HjcH, soj-o] a^gcK cH^o|, -ysl "US 

^xmo\\ lx^a^ u||S=s s!ig g^o| 371- □:^^^A■^, ais iEA| ^#sio|x| $s^c^. qijgo| H|go| 97wt%S S2Hh 

(a|Efc||o|^3(cl-An)^9i|S i^i 5^*|o||Aife qijg g^si u||g=o| g^ta] sTN ^S S.^\ &*|oiiahs| a||g^2^ ^aI-bFhs. ^^3^ e.\B[ 
cllol^d ai ^-feF&al a|Ehc||ol4He *#oj stn 2A| ^*|2| 

yA^S aA| 5,^*|o)|A^, Q!j§o| ^ cl^2^ An12^a| 3(di Ani)S ^^BFrirSeh sfiij g^oilAi 500nm£F SOOnm Aho|2| a^|o|| S!t 
5Jo| um-^isi-cK ziBlL-^. -iij SAieis o]-^ sA| m^o\\ ZMtl SEflS. a|E|-c||o|^H ajg 5ffe.7|es S 

J^IS ^ aic^K oiBl^t ^m flS^oi. aiEFdloi^d at* sit o|g^^ An 

# dgStsl ^(dg^Ana)^ 150nm 2|- 380nm a^o|2| Slfe a!o| H|.#sjshc|-. ci^ol. (d 

VAii^ -dgTimg^ b 40O 11 11 1 af -Q50iiiti A-|^|s| ^1, ^0 11 atfe 3Jo[ u| -i|g <^ |-cK c|^|. a|E | -E | |o|. ij sj(r el ai datrorrfttm )# ?iJl Si-b 7|- 

BS\ ^^ a 7|eAVo| oi|Qo| HH«t gj.«t^ C£SV geS^cK X|18iO|| £A|£! HFSh ^0|. -ya g= 7|#[Xi|4£a| 7|nh(7)0i| CHS]AVo| 

9li§o| uvg,t(n : B1«J ^A}5_ oi|##oj a|EHH|o|ia at[3E||4£2| ^^^€^(13)2^ mSjsl #^(0) A^0|2| 2|0| ^(3)SAH 

^|SJlx|:a. qij^oj b|ssj zfoi 2^(e:e=240-)SAi ?|s||^ an, 0=(e-i8O )/2±10*2| &?^I7^ e^^sit 301 H^i^s|3^c^. ^Ett, 7| 
ffAto| qijgo| H||.*t H^«t(n)2^ S^e-o] Sih ^(m) A^o|s| 2t(a)fe 30±10-S H|t Sol uHf^jshcK ££*^ ^{Q)^ 2 

= 7|&o| ^^011 2i-fe o!|§o| dH?t ^^lf(n)^^ a}Ah 7|^# 3^:11 Sit c:f^ 7|e2| ^^oi| aife 911So| uilgf g,t^t{i) Ahols] 2|olt*|. 
o|Bl«h Se 220-ai- 290•A^o|a| afloii sife 2!o| tl^l^5js^c^. o|bi& aflt atF oFhHoii ^^fs sa| §*|oi| ^ 

^I2£t ^01 A^o|o^l v\^ix^ ai-b 27Ha| Slfofe -f-^F^ iEA| ^^x|2| aHf^l*} nHft £A|th ^o|cK xH| 

24£o||AH. 7|©a| Si,K>|| ait oijgoi u||g: uhg=s aA|s|:a. 7|ea| e^oll ait eiissj b||i.k g,i-t.ts us SA|£|i*i, 

^¥ sit^s vs sA|E|D^, ws s^-ifti^K >Hi24Hoii HA|g A^o|s| aTilt a^i ^ 

7HA|xi| (polymerization lnitiator)S§lh 7HA|xi|t ^o|l ^o|^ glh#o|| ^7hH|t 5Jo| ifAt sash:<:|t SSth #S 

s| oHH^TII ^^oh7| i?|sH g&#o|| ams\^m ^7FScK 7HA|fl|(£Et ^oH)a| -^SS oi|#§ Irgacure 184. 

Irgacure 651 . Irgacure 907. Darcure 1173, Darocure 1116 §y Darocure 2959-1- Slht.H^K S& n^\ns\ ?,t-g cf^§2| o| 

eisH S! #SJ-A| smsfe 3*11 glh#a| 0.3% ojA}, 50^ ojshs Hit Zio\ H[.s^5j5^c^: gfhS h|#o| o.3% 

^m, SH^K gth#o| 5%# ^bH^oJI. 9l|S^^ Ahoisi ^^ Sa|g(rate of the phase- . 

separation)o| ^loj^ ^ nflsoll. qijg g^o| s^Tjl e|cH fee Sito| lashTll ScK 

7|e# Mmmolii, uvgoj 7|E^o|| o|sii s=^.e|oi, §mo| -^^Ejt 3de oigcK mB[M, =lS:\^^^o\\, y[^mm 
Zl 7^A|^oll o|*l| al^ 7Ha|x1|S Afg^l-t S0| bUf^l^hcK asitf :^^ti 7HA|xH|o| agsv 0^1^^ Lucrin TPO 

(BASFoll a|«|| KYACURE DETX-S{Nippon Kayaku Co.. Ltdoll alsH xH^g) % CGI369(Ciba-Geigy Corporationoll s|5|| 

&^a(Driving method))^ &So|| §#7h^tV g^S-S ^S£h£|oi al^l Q^x\a} ZfEh^t dHBSI^i ^§ §! TFTs. MiMs# A^ 
DHMq>; aSehcf. zla^L.^. sTN 2>^l &*|o|| tifsg, dHMSI a, 30] =^ a|| =o|| aufsi 

(7|eh# -i-^dviaterlal for substrate)? j eg -l-llSAH, #hH^ SJ #l|-e|e W-'Sti o4|s Ah#^ 0(3.. M^S?} :il*l|2| oil 

sAit Si y\Bo\ A^#a ^ ait^F. n^iy[. e^A^@ 2a| s^x|o^| cH*hoi, -g^a^g xmsFt 7i©oi a& Ah*^ aic^K 

#Bh:i:E| 7|e°S.A4, PET, o[3.M H&xKacrylic polymer). ;i:E|g!(styrene) SE-fe #a|?FfiM|o| E(po|ycarbonate)2F fl-^ 7|-a|2|- 
# aft #ao| aF#^ ^ aii^K 

CH^7|, -gg &J^Sh7| ^|SH AhSl ^ ai^ 01|#£^E-1 AlEljg 2y\X\ Ch# 7|5h#S AhSSfe 2jO| 7^^S^C^. Zl#0| 

^•s s-^ejx|o| oj^^oii 5f7(iatoi ^''ii^ 3^21 aib 7\Bmm ^^Mntr ziz. £E^^ 7tesi-cK 

(eJ5^/*^ S-^l (Input/output device))^ ^gollAH, oj-s^ iJ-xj Aj^^gj, §s ^I^H ^fe SX|-7| ff£A|:i:gjo| ojg^/^^ x^s| 

£|- At^g iA| SlJ-A|?|t 2c!0| y[^-s[C[, OjBlo). Aj^^gj^Ol ^ill! Solcj-. 

(1) a-xj A|:i:f| (Pressure sensitive system) ■.o\B{^ A|:^g|o)|A^. ^S*}- Si-c- ^St!- Sa^i:i^5!••& a# M 

0\0\\M Sl-a 7Ha|S- alt #2H:i: 4J-01I g-SacK S JEAj §-*|7|- ^^0\\ CJI*!- XlS-g o{7| mi^oll, 5|g 



(2) >^li^il (Electrostatic induction system):0|si£h A|:fiijo||AH, x-l|i3b£o|| H^2h ^o|, ^^1^1 §£] 

SiJ-ol ?\7m E|-g5! n||y(tablet panel : 90)s| S^^F gje^ S!(entry pen : 93)s| ij(tip)o|| ai-b Mo\s.\ 

*ioii el7^£!c^. ^ i^ssi qhs jeai i^xi^i qsis seai 1^*|(91)SA^ «). as: mitt & &ss| ^i" ^t} 

2171 m^o\\ x||i3b£2| Ehg5! DHyOOWeiis £a| ^*\^Q^) Afo|o|| uH«l€ ffla^KKcK 

e ^@s| oi|g aA| SA| Eh#5i(92). ^ eiis sa| miy L||a| S^So| a|^^ A|-^g) (sharp Technical Journal ^1 

563. 15-18 2||o|x|o|| MJll!)o|| sa| g] ojg^so^ A^S^|fe ;e||13c£o|| £A|g u^£^ ^ 5^11 Sife q§ H 

-^1 nHtfcHI OH. aA| nHg^ o^g^S ^sH alia ^2.S ScK o|2-l^^ 5i 

•& y\^iL ii^ 9iis liHaoicK 

as^/SS^ ^Alle!- En mm ES. M\56-77B8AS. S! ^1156-537262011 7\^b\o\ gi^K o|Bi*h S-SSe ^ ^ 

3) Sx^7| Ai-^a (Electromagnetic Induction system) :b|s)t^ A|:i;ijo||Ai, Lfla| ^gjon a|g|| g^^g aC EhSSl 

DHa^oii ^i£h ^= £isoii oj^mo^Mi. s?^oii sish -^ss ^=o| 7|is 

gcK oiElth^-liiiaoiiAH. EhS5!S eijg s.M &*l uH*l^ ^ ai^ll ^o\, nHl^l^t ei|S 2a| §*|fi| 5a|o||ah 7Hs| S-^ 

si'Jl a^cK aBjuf. SEHai ens sa| nH^oilAHfe Mj^ntiyoi i|£S|-acK ^ a?|2l sa| g^^oii chs 

:sHS-^# 3>3l 2i7| tflisoll. o^e^# a£FA|?|7| ^Ifi- as nHtf S# ^ISS SlcK 

S S.M &*|o||Ai. 2A| D|jit||# IL^n 7|eo|| EhEhSWI ¥«.^s|cH Ssfsjos. ^JH17F S^s^oil a|sH ^ 

Sslfe 7F^«FcK Di^7|. o|BitF oijg 5A| M£a[#m A^#l^o| HOI m #sfoil 

cchaw, Ms^ai ^7}\\o{\ 7|o|st. g Aho|s| nHgaj^rS sicik EtF. ^ 7|tho| S^s^7| a|s^ ctH, 

a^l ^ao| £|^2| tioii 2|5j|.7ia| S§E|x| a^:a. aoil s|sn 7^2\ a?>1i-F S'gEl^l Si^y^a^m STN SA| ^ 

«h Sa7h STII £|oi ^H^i ^ aicK 

■& ?i|S S^*-! 7[<SJL ae^ rtul?!- si-S ^cHS t}^:^! (portable remote terminal)^ B! a# ?|a = 

(pen tetective keyboard)o|| ^tfSl S.M ^*\S.M ^ Stlci. . 

ago| s g^gai g! QAig gjcHaol tio| s 7|# &o^oii ^as 7\^x[mo{\ sisfl ^^7|| =f: 2i## gs^ 
SWI m ^ 2i# ^o|cK a^a^A^. SYS S^al Sflfe ^^ItF ^ScH| x||&s|x| at°c*l. ^flfe SfflflsF 

(57m ^21 

(2SISS) oh-a-sl 3= 7|fi!■#;^^7| 7|e# a1-o|o|| ^^i^jx^ sji, nflejAjo^ Jl-g-xj- w§(po|ym eric walls) gj ^o\ 

5. ^^^s.^ ^^7| ^#011 o|sii #B^A^^a^5E! ^ijs st}o^t s.m m\\. si "Hi^^* sif^hia, 

AJ.7I s^^si g= 7|5g ot^oil SS!-£|oi a[°°=l. Si^« S^fe #EHo||AS ^71 qnssqcHi alt H||S^A|?|71 ^ 

s^o^ ^7| uiis^atoi A^So|| am i.\s\s\^ ^gos «fe 9i|S aA| ^*|. 

xihthoii aicHAH. A).7| ^.^sh?! A^sl[ ^^oi n^x^ oij^a am©i-t ^# ^fe- 211s iEA| 



>H|1 s!-ojl alo^A^, oijg ogo^oll Qitgol g o| (positive dielectric constant anisotropy)# ?>2 i^^^ 

(optical activity)# ste mDhq(nematic) 5!jgo|:n. ^^js] eijg g^o|| 2ioiA-io| uHff 

AfOiai 2t0| 220-01^, 290•0|S^o] ^goS Sht 2A| 

^hlhoii aicHAi. A^7| 3^ 7|e-s S- 17H2I 7|ffi-oi|-t dH*I|£|- cHSShxl at-E fil-^ 4ho|| SS7I7I- xiigsioi. At 

7| 7|e!-# # E:|-# a= 7|eoJ|fe S^A^£^0| 36||=S|C*|, a^7| SA| ^7| fiS7| A^O|a| A^7| S= 7|£fS a|EhD||0|^^ °\ 

(retardation film)S IkH Sit 3iS ^SSS ©ht eiJS 
S^lh5 

'HUlhoil 2icHA-i, At7i go^ai a|Ehc||o|AH^ 500nm Mlxj SOOnme! ^SSS. Sl-fe sljS sa| &*|. 
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M\A%^oi\ SicHAH, A^7| a|E|-D||o|<M^ °im ^^B[^\o\i^s. i50nm 380nmel 5!S sF-c 

^IMS-oil ?io\M. ^ SN© smsi-fe sfe ens iA| 

^# ofe ffA| 

nunon 'HoiM . >iD||s! ^(smetic phase) SEfe M|DFN4^(nematic phase)© 3i-fe 3dS ^§ °S ^liS =E 

&A|?|7| ^^[0^ aj\t^X-\B]^ ^ti^^ t-m : 4^71 A^o|ol| oij^ a^g^^^ &l!(photopolymerizable material)g 

^Siste E[?ll: SI #^ A^o|# A^ §£| (phase separation)A|?|7| flsH :4:Ss| 2£ ^s. 

(light intensity distribution)-!- -fe^^l ^U-#oH 2A|•©^o^, efs^Til ^Aj-gj g^oll ^7| QliS Sa^-^S S^si-c- S.S 

. sfe 5!# ^S°S sfe SA| s-x|s| ^|£E g^a. 

35fl10Sol| sycHAH, At7| $e^#s qijgo| -feKisotropic phase)3f M|D^6j ^(nematic phase)2| ^eH§ §a| ^^e||o|| sis Dq|o|| 
ir^th£|:n. n ^ fe^^l °!|§o| ^^diih At(smetic phase)iiF lAMn 4^21 4^Efl^ & 4JeHo|| ai£^ ^a|o||, a 

A| Sgl^Al?|t oh^ eijS £A1 S-*|o| X4l££ g^^ 

oiaoii -fe^?! °!isoi ^\a[^ ^V3\ ^e^^ s\s.^ "^z^sj-^.a* ^sss sfe ^ai 

xHlioiFt»| aio^Ai, 350nm o|aj-o| jj.^! ai-fe so| 4}7| gifM-g sA|-o|-^ E!-7lloi|AH A|-g.s|^ ^gss Sfe eijg aA| 

(2SISS) 7|&# A^o|o^| S^E|31 rtg nHlj °s Hl^^h wsoii o|s|| ^^cH£ S^»-[o\ ojj§ Q 

Sl^s^:El. Af7| gQ^# S! AV7| Qo^s oJ7^sW &e ^^E(|ol|A^ At7| g= 7ie#o|| cH ah bHff 

(alisnment regulating force)o|| ccj-ah uH&Elfe 5im eiiS SA| 

^l15lFo|| SioiAH, A^7| ^V7\ Qi|g g^^^ s-holS^iKchiral agent)-B *ht £a| ^^*|. 

:^l16%^o|| sicHAi, -^vy] ji^x[ w^o|.^|.p|^ ii|*|(Pp).§y. -^71 S<^§s| ?^o|S ii|*|(PLc)^ o^^||o| ^pp io x 

■i- eJ-^«i-fe ^y* ^go^ sht eiis aA| 

^1151.^011 2io]AH, AV7| 2i&xhw#°| ^SS o|g^^(/^np) 51 ^^7| qi|S gS# o|gJ-^(AnLc)fe o|-EHa| SfTiM, ^Anp 

(1/10) X AnLcS Si^sf^ 5!S ©h-^ 2a| • 
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• ' :^il15tl-o|| 9]iO\M, ^^^\ ^^ ^\Bm # t!- ul|-^ -^011 ±^ SOOnmSl- 400nm Mo\°\ u[^m ^ 

:iL alfe ©CHI c^imM^ 50% oishai ^ ^h^ia^, 7hA|S S^oIIaH ¥-ah#a| *|[:H*I# S-«f¥(transparent 

optical portion)^ t>i 3d # OS. sfe °J|S 1.^*1. 

(4sigs) ^o\E. 1?H7^ *hsai ^lehs, -fe^^i A^o|o^| ^ts dhii s^s 3:&x^ gj ^t^i :nsxh 

oil 2J«H 5lcH£ .¥-^5! °£ #BiMFa| stlfe eilS SSSfe 2-^1 35||2Sh7| gj-aoii 2io|Ai. ^o\s. -S- 

Mioll (functional group)# H" lHo1| ##4^ 9[o\^n\^ ^ 

71 A^oioii EhTil; s! gigg ^s^cH ^^^l SMgal A}7| ifgt^^ oi|g A|o|o||Ai ^ sal (phase separation)^ 

Silo, al-c if# ^•asi-JE^. ftS|£lel SS. •S-a(regular intensity distribution)# Sllfe S# 2^ 7lB-o|| 2A|s|.o^ sio|£ 
?ho|^j||s| jigxh A^7| 9Sjs ai^ste °s ste S.M &*|s| 



(2SISS) &^s| 7|es A^o|o|| rfcS nflt! OS 21^x1. ^gaF. .fej-?! JL^x[ ^^o|| &|s|| sa|«Fo|fe z^zt^l ^mo\\M3\ 

sl,^oft aA| oj gjs^- S^'«^iass«| S2| eje^ # si^sF^ 

^§°S Ste SA| °lg^/#g^ &*|. 

Xll2J-tho||_2JQ|Ai._c|-^o|_oij_g_^Dj|_oj.(domain.m-^^ 

^I21&0|| 5U0IA-I. At7| oijg TN a=. STN H= Sy FLC 3.S. ga| iSMel Sfe 2A| 5.^ 

*l- 

JHiai&oii sitH-M. :aexf ^se a^ ^iffl-^oii a&fsi-^ a# ^s^s «fe b.m 

351121 thoil 9lo\M. M|s| a^ 7|©S #a| a^^B 2^; ^j^j^ ej-gfidiquld display integrated 

tablet)o||Ai oj^ g§ a^oSAH #5fSfe 2i# OS Sfe qi|g S.M o|^/S^ &*|. 

3e||2lS-o|| ^o\M, 4^71 oj^ axh7| ^£ Aj^H (electromagnetic induction system). Sa -S^i A|>:g| (electrostatic 

induction system) S! ax|A|>:a (pressure sensitive system) #2| sj-uj-g *||a|s|-fe 3dS =ass. «fe eitSSA| gj^/*^ 

# Sh-b iEAj 

xfli6#o|| aicHAH, A^7| ji^xF #71 noiS^iife #7| H^XF ^SH SE 

#th^ l-a^F gf^sjfe 2J« ofe Q!jg 

3E||28tKH| StcHAH, £E Dh# #lh# ir#th4^ ^soj ^§ ^go^ SAj 

# sht 9!|S SAj 2Je^/#^ S*|. 

^nU-Oll 'iXO\M, ^^7||fi| Sj-l-s # S:|0|S ^ Qijg gq= - # C>| SlfSfe 2dS ^gos SI- 

•fe- aA| s-sj. 
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^ (nm) 

^ : (25mg / 500ml 
MeOH. 1cm -fl) 
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